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On December 7, 1972, a photograph from the depths of outer space 
captured our planet. As the crew of Apollo 17 journeyed towards the 
moon, nearly 29 400 kilometres away, they beheld Earth in its entirety. 
It appeared small, fragile, yet familiar – like a blue marble nestled in 
the palm of the universe. This singular image inspired a generation, 
fostering a sense of global climate awareness. Simultaneously, it  
drew attention to Earth’s unique watery surface. The vivid hues of  
blue and white unmistakably signify the omnipresence of this vital 
matter. However, despite the biosphere being hailed as a vital, “self-
regulating entity”1 in line with Gaia theory, which emerged shortly 
after the image was taken, there remains the potential for water 
vapour to escape into space if it dissipates rapidly enough into the 
upper atmosphere. Scientists Lynn Margulis and Stephan Harding, 
both advocates of Gaia theory, explain this continuous chase for water 
starting from the origins of planetary life, claiming that “[l]ife ensures 
its own continuity by retaining and interacting with liquid water on our 
planet’s surface.”2

As we descend from the cosmic perspective of Apollo 17’s iconic 
‘Blue Marble’ image, we zoom in on the deep hues of blue and white  
of our planet’s oceans, embodying the principles of the “oceanic turn”3 
embraced by scholars across disciplines. This paradigm shift represents 
a departure from traditional land-centric perspectives and emphasizes 
the significance of oceans in shaping our societies, cultures, histories 
and environments. Within this vast maritime expanse, topics such 
as trade and commerce, colonialism and imperialism, environmental 
degradation and conservation take centre stage, playing a crucial role 
in today’s global interconnectedness. However, the oceanic turn does 
not solely focus on oceans but encompasses all bodies of water; it is a 
water-centric approach, seeking insights into the complex relationships 
between life and wet environments.4 
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 This includes issues such as water management, water knowledge 
and practices, environmental justice and the effects of climate change.  
In other words, understanding our environment necessitates exploring 
water’s myriad forms – liquid and solid, ephemeral and transparent; 
furthermore, understanding the way we may pursue or repel water 
involves grasping the living beings within it. 

In this first issue of DELUS, we present a collection of writings 
forming an anthology; these pieces adopt a water-centric lens 
addressing the notion of ‘chasing water.’ Nine authors guide us through 
various bodies of water, allowing us to immerse ourselves in their 
diverse manifestations. By employing the notion of ‘chasing,’ we seek 
to highlight water’s role in shaping and sustaining landscape and urban 
environments, as well as our continuous efforts to influence its course. 

Associated with ‘pursuit,’ the act of chasing water highlights 
endeavours to seek out, harness and manage water as a resource, 
securing it for survival, agriculture and industry. This ultimately 
indicates that “the practices of everyday life … are predicated upon 
and conditioned by the supply, circulation, and elimination of water.”5 
Water’s inherent nature of being hard to contain, instead, conveys  
a paradox emerging from this metaphorical chase:

Water deeply at rest is yet always in motion;  
the stillest lake is constantly, invisibly transformed 
into vapour, rising in the air. A river can be dammed 
and diverted, yet its water is incompressible: 
it will not go where there is not room for it.6

At times slipping through our fingers and at other times presenting 
itself as a force to be reckoned with, water has a volatile and 
unpredictable nature. The contradictory idea of ‘chasing water’ 
reflects the challenge of capturing, storing and distributing water 
in a world where it can be abundant yet inaccessible. 

Human efforts to navigate water’s destructive potential are 
encapsulated in the idea of ‘chasing it away’: this encompasses flood 
management, drainage systems and other forms of environmental 
manipulation aimed at protecting human settlements and interests 
from water’s overpowering forces. Finally, the notion of ‘chasing water’ 
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invites dialogue on the role of water, emphasizing the complexity of 
our relationship with the element in shaping landscapes, cities and 
societies. By exploring these varied meanings, the contributions offer 
insightful perspectives on how we interact with, depend on and envision 
the future of living with and without water. 

The opening essay by Mathilde Redouté delves into the 
transformation of England’s Fens from waterlogged to arable land 
(p. 14). Following this essay, Akshar Gajjar and Bhavya Jain examine 
Srinagar’s waterways through the craft of a pashmina shawl, 
challenging hegemonic cartography (p. 24). Valentina Noce embarks  
on a visual journey, drawing from Pascal’s abyss to probe the unsettling 
nature of water. She renders narratives surrounding water’s role both 
as a physical and a metaphorical force (p. 32). 

These contributions are followed by inquiries into agricultural 
water management practices: Stefan Breit and Jelena Streit discuss 
the historical significance and contemporary challenges of a water 
storage and irrigation system in the Mediterranean (p. 38).  
Elanz Najar Najafi and Negar Sanaan Bensi draw our attention to 
water harvesting techniques that emerged in a desert environment 
structured by ‘thirst,’ revealing how this notion becomes generative 
for maintaining arid landscapes (p. 50). The essays that follow delve 
into themes of fluidity and transformation, highlighting the dynamic 
interplay between human constructs and natural forces in defining 
spaces: while Stavroula Michael focuses on the colonial and post-
colonial water infrastructure of Cyprus, emphasizing systemic 
inequalities and the role of women in shaping water narratives  
(p. 58), Lucia Rebolino and Federica Pessotto explore the fluidity of 
borders from a geopolitical perspective through captivating digital 
representations underscoring water’s role in continually reshaping 
boundaries (p. 66). 

The two final essays of the issue address the challenges  
associated with the infrastructures of industrial water management. 
Linda Schilling Cuellar critiques the technological and privatization 
aspects of desalination in Chile amidst the climate crisis (p. 74), and 
Oskar Frederick Johanson uses the sonic environment of Warragamba 
Dam in Australia to explore complexities of water harvesting against  
a backdrop of colonial history and environmental concerns (p. 82).

5	 Erik Swyngedouw, 
Social Power and the 

Urbanization of Water: 

Flows of Power (Oxford: 
Oxford University Press, 
2004), cited in Matthew 
Gandy, “Rethinking Urban 
Metabolism: Water, Space 
and the Modern City,” 
City 8, no. 3 (2004): 363.

6	 Ursula K. Le Guin, 
“119. The Election,  
Lao Tzu, a Cup of Water,” 
Ursula K. Le Guin (blog), 
n.d. ursulakleguin.com/
blog/119-the-electionlao-
tzu-a-cup-of-water.



A glacier, a dam, a navel. I gaze into my own 
navel, which expands to the infinite loops of 
life and death, both natural and human-made. 
Navel-gazing, deriving from the Greek words 
ὀμφᾰλός [navel] and σκέψῐς [speculation], 
refers to the act of using one’s own navel to 
contemplate the cosmos. However, if viewed 
in excess, the gazing can lead to self-absorbed, 
narcissistic pursuits. Like the building of  
a reservoir, navel-gazing involves considering 
the source of life – a glacier, the navel – and 
treads a fragile balance between renewal and 
destruction. I use the dying glacier, the artifi-
cial lake and the rivers that flow out of them to 
contemplate our future co-existence with nature, 
constantly teetering on the edge between life 
and death, good and bad, past and future.  
These opposites are manifested through the 
visual tension between concrete and earth. 

Yumna
Al-Arashi

Navel Gazing

All images by  
the author, 2023.





Yumna
Al-Arashi

Navel Gazing





12 

8

Navel Gazing
Yumna Al-Arashi

14

The Draining of the Fens:  
Enclosures, Resistance  

and Wilderness
Mathilde Redouté

24

Embroidered Waterscapes: 
Unpacking Relationships  

Through Artisanal Map-making
Akshar Gajjar and Bhavya Jain

32

Liquid Shadows
Valentina Noce

38

Not a Drop Is Lost
Stefan Breit and Insa Jelena Streit

Issue 1
Autumn 2024

DELUS



13

50

On Thirst: Anecdotes  
on Chasing the Waters

Elanz Najar Najafi and Negar Sanaan Bensi

58

Men Talk but the Women  
Fetch the Water

Stavroula Michael

66

Bordoclima: 
New Calligraphies of Fluid Borders

Lucia Rebolino and Federica Pessotto

74

Desalination and a  
New Environmental Public

Linda Schilling Cuellar

82

Dam Circumsonic
Oskar Frederick Johanson

Chasing
Water

Table of
Contents



14 

Mathilde Redouté

Covering over 1 300 square miles – twice the 
size of London – England’s Fens are unique 
in their nature and history. Characterized as 
an undetermined marsh, the Fens challenge 
the neatly classifiable and productive vision 
of the landscape. The sixteenth-century 
enclosure movement, aimed at ‘improving’ 
England’s economic landscape, reached the 
Fens and their inhabitants, both of which 
were quickly portrayed as ‘waste’ in need of 
civilizing by emerging external actors such as 
the Adventurers, the Projectors and promi-
nent landowners. These actors collaborated 
closely with the Crown in reimagining the 
nation as a clean and picturesque state.  
The proposed drainage projects for the Fens 
were social as much as they were spatial 
endeavours, designed to dry up any ungov-
erned wilderness. Comprising “the largest 
group of English people still to be brought 
under effective state, ecclesiastical, land-
lord, and employer control,”1 the Fenland’s 
inhabitants fiercely fought for their territory 
and way of life for over 250 years, marking 
their opposition as one of the most important 
English resistance movements.

Over time, the marshy and impenetrable 
land and its inhabitants were eventually 
subjected to the logic of geometry, abstrac-
tion and surplus production. The unique 
culture of the Fenland, which relied on 
water management for refuge, vanished along 
with this transformation. This essay explores 
the multifaceted history of the Fens, revis-
iting the ecological impact of transforming  
a fluid landscape into arable land and high-
lighting the socio-political conflicts resulting 
from local resistance against the enclosure 
movements. By juxtaposing the Fens’ natural 
mutability against human attempts to impose 
order and productivity, this essay reveals how 
these interventions reshaped both the land 
and its inhabitants. 

For centuries, the Fenland’s geography was 
directly connected to the weather – storms, 
high tides and wind. Some areas were under 
water in winter but dry in summer, while 
others were permanently flooded. Over eras 
of continuous but rhythmic alterations, this 
basin gradually silted up through a combina-
tion of deposits from the upland rivers and 
the sea itself.

The Draining of the Fens: 
Enclosures, Resistance and Wilderness 

Mathilde Redouté traces the evolution of Englandʼs Fens from a waterlogged 
marshland to drained, arable land. Water takes centre stage in this tale, 
positioned between wasteland and wilderness and set against a backdrop 
of local resistance. While some sought to rid themselves of its presence, 
others recognized its potential and defended it as their ultimate sanctuary.
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“A true report of certaine 
wonderfull overflowing 
of Waters, now lately in 
Summerset-shire, Norfolke, 
and other places of 
England,” London, 1607. 
British Library. 

1	 James Boyce, Imperial 

Mud: The Fight for the Fens 
(London: Icon Books, 2020).
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The soil was uneven – sometimes a mix of 
silt and clay deposit, sometimes peat, formed 
by the extended coexistence of stagnant waters 
and decomposed vegetation. This landscape 
hosted numerous occasional or stable hills, 
perceived as islands, upon which the region’s 
earliest permanent settlements were located. 
Mutability and instability were the territory’s 
defining characteristics. In the midst of this 
environment, inhabitants were at the mercy of 
the waters. Great floods could drown an entire 
village, as they did in Somerset and Norfolk 
in 1607 (FIG. A). In this context, roads were 
impossible to build or maintain permanently. 
In Vittoria Di Palma’s words:

The isolation and desolation of Fenland, 
together with the changeable char-
acteristics of its watery landscape, 
resulted in the development of a unique 
culture, separate and distinct from the 
rest of the country, with firm division 
between insiders and outsiders.2

The occasional visitors began to picture this 
ecosystem as a barren backwater, associated 
with a putrid smell, disease and danger.  
The characterization of the Fens as wasteland 
and its inhabitants as both insulated and 
ignorant can be found in some of the earliest 
descriptions of the medieval landscape.  
As professor of medieval archaeology Susan 
Oosthuizen demonstrates, when the Germanic 
tribes arrived in Britain, fens had long been 
used by Britons, who would have modelled 
some uses of the environment, as evidenced 
by sites such as Flag Fen, with its wooden 
roadways. In the centuries after 400 CE, the 
local Saxon population of the time, known 
as the Gyrwe, steadily increased.3 This name, 
which later evolved into Girvii, referred to 
the people of the mud/marsh:4

A sort of people (much like the place) 
 of British uncivilized tempers, 
envious of all others, whom they term 

Upland-men, and usually walking  
aloft upon a sort of stilts: they keep  
to the business of grazing, fishing  
and fowling.5

The Fens were often depicted as “manifold 
horrors,” as suggested by Felix of Crowland 
in his Life of St. Guthlac,6 inhabited only by 
“bands of outlaws and solitary hermits,” and 
Fennish people were constantly vilified by 
outsiders (FIG. B). As reported by an anony-
mous traveller in 1635:

I think they be half-fish, half-flesh, for 
they drink like fishes, & sleep like hogs 
… Their climate is so infinitely old, & 
watery; their habitations so poor, and 
mean; their means so small, & scant; 
their diet so course and sluttish; & 
their bodies so lazy, and intemperate.7 

They were directly identified and associated 
with their land, which was both a source of 
disdain and envy. 

As Susan Oosthuizen shows, by 1334, 
the Fennish basin was among the wealthiest 
and most populated regions in England.8 
Fish, eels, waterfowl, corn grown in gardens 
and dairy from extended grazed livestock 
provided enough food to survive during the 
year. Fennish houses were constructed with 
wattle and daub, featuring latticed wooden 
walls clagged together with a mixture of soil, 
clay and straw, roofed with reeds, insulated 
with abundant sheep’s wool, deerskin and bird 
feathers, and heated with peat.9 Resources 
were abundant, and the land was fertile and 
accessible thanks to the inhabitants’ deep 
understanding of and intimate relationship with 
the ecosystem. During the flooding season, 
they would navigate on stilts, vault over dykes 
with poles or ice skate over the frozen areas. 
Rather than an anarchic “wide wilderness,”  
as the great historical geographer Clifford 
Darby called it, the Fens were governed  
by careful and complex intercommoning.  

The Draining  
of the Fens

Mathilde Redouté
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These practices were based on a specific 
semi-nomadic system that had ensured 
ecological and economic stability for thou-
sands of years, through inter-village negoti-
ations, specific group allotments, seasonal 
restriction and, if needed, the use of local 
courts for sanctions. In 1882, English surveyor 
J. S. Padley wrote:

Every person having a right in this 
Fen, had the privilege of employing 
two labourers, and with them, would 
go down into the Fen on the evening 
before Midsummer Day, and lie down 
until they heard the report of a gun 
which was fired exactly at twelve 
o’clock (midnight); then each party 
would arise and set to work.  
By common agreement, all the ‘fodder’ 
they could mow path around became 
the frontager’s own property.10

These customary laws were respected by 
everyone to ensure the preservation of 
resources and well-being of all through active 
cooperation over the year.

The traditional economy and ecology of 
commoning were nonetheless subject to the 
constant flux of changes. A cooling climate 
during the Little Ice Age, coupled with 
rising seas and less stable rivers, made the 
Fens ever more flood-prone. By the mid-thir-
teenth century, precisely during the period 
when these changes were occurring, the 
Crown began to take a much greater interest 
in wetland customs for maintaining local 
drainage. This was evidenced by the issuance 
of sewer commissions to better understand 
and control the territory. But beyond the 
ecological and geographical changes, a series 
of socio-economic developments placed 
additional strain on the region. Inspired by 
the ‘enclosure movement’ already taking 
place in the rest of the country, and following 
Henry VIII’s dissolution of the many large 
monasteries that previously dominated the 

Fennish landscape, the pattern of land owner-
ship in the Fens began to undergo significant 
disruption.11 By 1540, the confusion was 
total, with the influx of several new landlords 
from outside the Fens paired with a rising 
population due to the increase of landless 
in-migrants from other parts of the country. 
Together, these conditions placed unprece-
dented pressure on the available commons. 
“The complicated customary systems of inter-
commoning between Fenland communities 
were breaking down, as scarcity prompted 
neighbouring villages to challenge one 
another’s use rights within a shared fen.”12 
In addition, these newcomers, to whom the 
traditional economy seemed “alien” and  
“irrational,” overstocked the commons, 
turning them into waste (FIG. C). Together, 
these circumstances created an opening for 
forces outside the Fens (the centralizing 
monarchical state, the projectors who served 
it and the investors who backed them) 
to intervene, on the promise of immense 
rewards for draining and ploughing the land 
for grain.

These outsiders brought with them  
a radical new understanding of the Fenland 
environment and an alternative model for its 
optimal management and exploitation.  
The re-imagined project for the ‘improve-
ment’ of the Fens was launched in the early 
1600s by Charles I and the Earl of Bedford. 
Lacking expertise for a project of this magni-
tude in England, they turned to Dutch engi-
neers, notably Cornelius Vermuyden, who 
was employed to undertake comprehensive 
drainage schemes. To finance the project, 
the Crown promised to allocate a third of 
the land enclosed and drained to the new 
developers; this system had the advantage of 
not requiring funds from the Crown’s own 
coffers and of keeping the investors motivated 
to complete the work.13 The whole transfor-
mation was planned in London by engineers 
and wealthy external landowners, minimizing 
their on-site presence as much as possible. 

2	 Vittoria Di Palma, 
“Swamp,” in Wasteland:  

A History (New Haven and 
London: Yale University 
Press, 2014), 88.

3	 Susan Oosthuizen, 
The Anglo-Saxon Fenland 

(Bollington: Windgather 
Press, 2017), 21.

4	 Kelley M. Wickham-
Crowley, “Fens and 
Frontiers,” in Water and 

the Environment in the 

Anglo-Saxons World, ed. 
Maren Clegg Hyer and 
Della Hooke (Liverpool: 
Liverpool University  
Press, 2017), 68.

5	 William Camden, 
Britannia (1971), 408–9.

6	 Bertram Colgrave, 
ed., Felix’s Life of Saint 

Guthlac: Texts, Translation 

and Notes (Cambridge, 
UK: Cambridge University 
Press, 1985). 

7	 Greg Frey, “A Tale  
of Web-Toed Tigers,”  
The Land: Wetter and 

Wilder? 32 (2023): 28.

8	 Oosthuizen,  
The Anglo-Saxon Fenland 
(see note 3), 14.

9	 Frey, “A Tale  
of Web-Toed Tigers”  
(see note 7): 28.

10	 James Sandby Padley, 
The Fens and Floods of 

Mid-Lincolnshire with  

a Description of the River 

Witham and Its Improvements 

Up to 1825 (Lincoln:  
C. Akrill High Street  
and Silver Street, 1882).

11	 Eric H. Ash, The 

Draining of the Fens: 

Projectors, Popular Politics, 
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Ironically, the participants struggled to forge  
a consensus due to lack of trust, having 
brought in a Dutch engineer – an outsider 
– to manage and transform ‘their’ territory. 
After years of discussion, they finally launched 
the project, which unfolded in two phases. 
The first great level drainage was carried 
out from 1630 to 1642, but was interrupted 
by riots and the civil war (1642–1651). The 
second great level drainage was completed 
in 1656. To conquer, or colonize, their own 
country, the ‘Adventurers,’ as this group called 
themselves, relied heavily on mathematics and 
cartographic skills. It was their way of reas-
suring English viewers, “discerning order from 
the topographic confusion” and “imposing a 
civilized regularity on the land.”14

Towards the end of the conversion of 
water to land, the Adventurers commissioned 
William Dugdale, a well-known antiquarian, to 
showcase the triumph of the drainage project. 
Along with a book, he produced two maps of 
the territory: one that was supposed to illustrate 
the Fens before and one after the ‘improve-
ment.’ The first is dominated by a massive 
pool of shadows, as if the whole territory had 
been covered with water, suggesting that it 
was all one massive quagmire (FIG. D). There 
is almost nothing about the land depicted 
in this map that looks man-made, or even 
inhabitable; it is a region over which capri-
cious nature has full sway, uncontrolled and 
apparently uncontrollable.15 The second, 
post-drainage map was meant to portray the 
establishment of order and reason on a wild, 
unpredictable and unprofitable water (FIG. E). 
Dugdale used the idea of geometry to display 
order and productivity, “as well as beauty and 
virtue.”16 Both maps successfully conveyed 
the triumph of human reason, persistence, 
labour and civilization over the disordered 
tyranny of unruly nature and people.

The project to transform the Fens was 
not only about the wetland but also about 
the people. Described as lazy, dangerous and 
selfish for not exploiting their territory to its 

maximum, the Fenland’s inhabitants  
were subjected to vilification by outsiders.  
They were portrayed as backward, brutish 
people. The Adventurers’ goal was to 
transform (or replace) them so they would 
no longer “be suffered to lead idle, unpro-
ductive, disreputable lives but would become 
honest, hardworking, civilized farmers.”17  
But the Fennish people did not let the project 
proceed without opposition. Local resistance 
was intense and widespread. Led by small 
groups of women, resistance to new enclo-
sures was the strongest in the country. For 
250 years, villagers formed alliances, fought 
the Adventurers, sabotaged and levelled the 
ditches they built, organized riots and even 
took the engineers to court. In 1646, an anon-
ymous pamphlet titled “The Anti-Projector” 
was circulated to counter the growing 
influence of the Projector, a figure associ-
ated with the Adventurers. This individual 
was described as “both entrepreneurial and 
public spirited, whose schemes promised to 
combine private profit with public benefit,”18 
frequently promoting expansive industrial 
initiatives on a large scale:19

The Undertakers [Projectors] have 
alwaies vilified the fens, and have 
misinformed many Parliament men, 
that all the fens is a meer quagmire, 
and that it is a level hurtfully 
surrounded and of little or no value: 
but those who live in the fens and are 
neighbours to it, know the contrary.20

Their efforts were not in vain. In 1645, all the 
drainers’ banks in the Isle of Axholme were 
destroyed. And between 1642 and 1649, 
the Crown’s share of Fenland in numerous 
parishes was seized by the inhabitants and 
returned to the commons. After the civil war, 
however, the drainers returned and sought 
to seize back most of the land, this time more 
successfully. The Adventurers were favoured 
by the high price of crops and the decline 

and State Building in 

Early Modern England 
(Baltimore: Johns Hopkins 
University Press, 2017); 
James Boyce, Imperial Mud 
(see note 1).

12	 Ash, The Draining of 

the Fens (see note 11), 49.

13	 Simon Fairlie,  
“A Short History of 
Enclosures in Britain,”  
The Land 7  
(Summer 2009).

14	 Ash, The Draining of 

the Fens (see note 11), 290.

15	 Ash, The Draining of 

the Fens (see note 11), 296.

16	 Ash, The Draining of 

the Fens (see note 11), 291.

17	 Ash, The Draining of 

the Fens (see note 11), 296.

18	 Michael Zell,  
“Walter Morrell and  
the New Draperies 
Project, c. 1603–1631,”  
The Historical Journal 44, 
no. 3 (2001): 652.

19	 Alex Keller, “The Age 
of the Projectors,” History 

Today 16, no. 7 (1966): 
467–74.

20	The Anti-projector, 

or, The History of the Fen 

Project (s.l.: s.n., Early 
English Book Online  
EEBO 1646).

Left
Map of Cambridge and  
the Isle of Ely, Engraved  
by William Hole for 
Drayton’s Poly Olbion,  
1622. British Library.
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of solidarity amongst commoners. Wealthier 
Adventurers exacerbated the new, unstable 
situation by overstocking the commons 
with their animals over winter.21 As a result, 
between 1760 and 1840 most of the Fens 
were drained and enclosed with the support 
of parliament. But their objectives were only 
partially attained: as the land dried out, it 
shrank and lowered against the water table 
– and so became even more vulnerable to 
flooding. Pumping stations had to be intro-
duced, and even today the entire area is kept 
dry by diesel machines.

In addition to these structural conse-
quences, the transformations led to the 
flooding of adjacent territories, still inhabited 
by commoners who were helpless against this 
new form of invasion. One recalled: “Their 
horses go lame, children take ill, lambs die 
and houses fall apart.”22 By changing the 
nature of the soil, the Adventurers alienated 
the protective spirit of the Fens. In fact, 
during the seventeenth and eighteenth centu-
ries, large landowners, projectors and enter-
prising investors worked hand in hand with 
the Crown to transform England’s Fens, even 
providing legal power and military labour 
(sometimes in the form of imported prisoners 
of war) to support the venture against the 
many claims and riots of the people to defend 
and care for their territory. 

The example of the Fens is significant, as 
it played a role in establishing ‘wasteland’ as 
the dichotomous counterpart to ‘wilderness,’ 
signifying a shift in social and economic 
perspectives. While the two terms have been 
used interchangeably in the past, by the end 
of the eighteenth century, wilderness came 
to describe uncultivated but controlled and 
designed land. Evoking sublime sentiments 
of order, it became the nemesis of wasteland, 
which was defined as messy and spoiled by 
inefficient human use. This paradigmatic 
change, based on the surplus accumulation 
that a landscape would produce and asso-
ciated with the centralization of territory 

management, created a potential – and 
need – for a new aesthetic: the picturesque. 
Literally translated as ‘fit to be made into a 
picture,’ this new landscape ideal was labelled 
as beautiful and sublime. Its opposite – more 
difficult to understand, capture and control 
from the outside, like the Fens – was consid-
ered repugnant and dangerous. This spatial 
and social division created fertile ground for 
an internal colonization strategy. By catego-
rizing landscape based on its visual appeal, 
it birthed the concept of the ‘Other’ – the 
“radically different, and hence incorrigibly 
inferior.”23 This “rule of colonial difference,” 
as Partha Chatterjee phrases it, brings forth its 
unique mode of representation and discourse, 
applicable to both individuals and natural 
entities, whether within or beyond imperial 
borders. The practice of internal enclosures 
occurred at the same time as English colonial 
interventions elsewhere and can be viewed as 
an integral component of its broader system, 
revealing new connections within its intercon-
nected spheres of operation.24 

To conclude, the Fens emerge as a micro-
cosm of the broader tensions between nature 
and civilization, tradition and progress.  
Their transformation from a semi-nomadic 
haven to drained, arable land reflects broader 
societal shifts in values and priorities. Many 
outsiders invested great fortunes, hoping 
to reap even greater rewards, but ended up 
slinking away “without faithful performance 
of what they promise … with more knowl-
edge and less money.”25 As history professor 
Eric H. Ash demonstrates: in spite of the enor-
mous difficulty and expense, the Adventurers 
and the Crown still ‘succeeded’ little by little, 
for a time, in transforming the region into 
fertile farmland, only to see their labour and 
investment dry up and blow away, like the 
desiccated peat they had bought so dearly.  
In this muddy fight, Fennish radicalism ended 
up dying with the last of England’s large 
copper butterflies as the drainage of the last 
remaining wetland was taking place in 1840. 

Mathilde Redouté

The Draining  
of the Fens
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“They (the Fenland people) had to tell 
themselves that, for the first time since the 
Fens were made, those living in them were 
beaten.”26 The Fens’ status as an enclave 
and refuge for dissidence was at an end. 
Because drainage eventually transformed the 
area into one of the most productive regions 
of arable farmland in Britain, it would be 
difficult to argue that it was not an economic 
improvement. However, this transformation 
was bought with social and environmental 
consequences. The Fennish tale unfolds here, 
not in mere reclamation, but as a testament 
to the nuanced relationship between water 
and land, as a vision born and cradled in the 
embrace of existence. With so much labour, 
money and energy expended to reimagine 
the landscape as drained, arable farmland, it 
is somehow ironic that today, organizations 
such as the Royal Society for the Protection 

of Birds (RSPB), the Wildfowl & Wetlands 
Trust (WWT) and the National Trust are 
working so hard to ‘rewild’ them as wetland 
reserves by pumping water back into them … 
As the Fennish author Greg Frey puts it:

This is the awkward way in which, the 
colonial tale of a dull, blank landscape 
in need of civilizing became a self-ful-
filling prophecy. Decolonization, now, in 
this particular place, requires reviving 
the alternative radical history, remem-
bering the abundance lost and noticing 
what survives.27

Between wasteland and wilderness, the 
history of the Fens ultimately revolves around 
water: some sought to dispose of it, while 
others, recognizing its potential, pursued it as 
their ultimate sanctuary. •

“Aliens, or a Mixed Crew:  
A Study in the Fen 
Country,” Robert Walker 
Macbeth RA, (1848–1910).
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In the late 1800s, the king of the princely 
state of Jammu and Kashmir commissioned 
the city’s pashmina shawl weavers to represent 
the capital city of Srinagar cartographically in 
four shawls. Today, two of these shawls are 
in the possession of the Victoria and Albert 
Museum in London – with one of these being 
on loan from the Royal Collections (FIG. A). 
Another shawl can be found in the National 
Gallery of Australia, while another is held by 
the Sri Pratap Singh Museum in Srinagar itself. 
These shawls provide a snapshot of the city’s 
essence: frozen in time and perspective, they 
offer a window into the period in which they 
were embroidered, the purpose behind their 
creation and their intended recipients, who 
were either foreign traders or colonial royalty. 
The shawls represent the city through the lens 
of weavers and embroiderers, revealing the 
socio-economic context of the artisans who 
made pashmina shawls and encapsulating the 
city’s unique biodiversity, architecture and 
culture. We begin this essay with an inquiry 
into one of these cartographic masterpieces, 
exploring how water, in interaction with the 
city and the land, was seen and understood 

by its artisans. Was water confined within the 
boundaries of the land or depicted as an inte-
gral part of artistic expression? Did ecological 
features take a leading role in the represen-
tation, or were they merely secondary to the 
built form of the city? Secondly, we compare 
the artisanal representation of water and land 
in the embroidered and woven map shawl 
with the colonial trigonometric survey map 
of Kashmir, which captures industrial percep-
tions and representations of water and water 
bodies. We argue that colonial and post-colo-
nial map-making exercises have been a project 
of progress and longevity in which fragility 
is undesirable. By linking and comparing 
the socio-ecological cultures of Srinagar and 
their representation (or lack thereof) in 
artisanal and colonial map-making practices, 
we propose the possibility of and need for 
an alternate paradigm of representing cities 
that is cognizant of the flexibility and fragility 
of water as an element that co-exists with 
landscape and built forms. In the final section 
of this essay, we synthesize our investigations 
by presenting a tapestry we embroidered in 
response to the intricate and diverse artisanal 

Akshar Gajjar and Bhavya Jain urge us to behold a nineteenth-century 
pashmina shawl, a masterpiece intricately charting Srinagarʼs waterways.  
They juxtapose artisanal insight and colonial mapping, advocating an 
embroidered ethos. Through threads and layered textiles, they defy  
the hegemony of Cartesian water cartography.

Embroidered Waterscapes: Unpacking Relationships 
through Artisanal Map-making

Right
Woven and embroidered 
Kashmiri map shawl. 
London, Victoria and Albert 
Museum, South & South 
East Asia Collections, Gift  
of Mrs Estelle Fuller through 
The Art Fund, IS.31-1970.

Akshar Gajjar,  
Bhavya Jain
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practices encountered here. This allows for 
an experienced and embodied account of the 
process of embroidering a map. 

The Map Shawl and  
the Trigonometric Survey: 

Parallel Histories

The pashmina shawl industry reached its 
economic peak in the late sixteenth century, 
with the incorporation of the region within 
the Mughal Empire. Since then, the impor-
tance of the shawl as an object of trade 
increased, while the techniques of the craft 
continued evolving with influences from 
changing dynasties and knowledge exchange 
through trade. The map shawls were commis-
sioned in the third quarter of the nineteenth 
century by the Dogra King Maharaja Ranbir 
Singh of Jammu and Kashmir. During this 
period, the shawl industry was a streamlined, 
revenue-generating state asset that needed 
a boost in order to compete with French 
imitation shawl-making techniques.1 

The industry and its artisans were scruti-
nized by the state, and the craft was system-
atized through taxation systems that were 
often met with resistance by the craftspeople. 
Never intended to be worn, the elaborate 
map shawls are a combination of embroidery 
and weaving. They were commissioned to 
establish a powerful position for the kingdom 
and its suzerainty through the means of 
artisanship – representing a product of a 
self-sufficient, local industry and knowledge 
system.2 Around the same time, between 
1855 and 1865, the region of Kashmir was 
mapped under the Grand Trigonometric 
Survey of India, an imperial endeavour aimed 
at surveying the subcontinent and ultimately 
turning it into a finite, measurable entity 
(FIG. B). Hence, the commission of local map 
shawls can also be explained as a response 
to colonial practices of map-making that had 
reached the region concurrently.

Cartography and surveys were necessary 
for the British economic system to establish 

itself in the territory, which had not been 
incorporated into colonial rule.3 This led 
to a period of negotiation and consolida-
tion of power between both the political 
entities in the region – the Dogra rulers and 
the Empire. This political context allows us 
to read the making of the map shawls as a 
symbolic process. Commissioned by local 
rulers, the shawls represent the kingdom as a 
sum of its parts: the city, artisans, rulers and 
their combined contextual knowledge (of 
cultural diversity and biodiversity) on a par 
with, if not superior to British knowledge 
and governance systems. Though meant to 
be imperial gifts, the map shawls contend the 
imposition of a colonial mapping rationale by 
asserting a local comprehension of the city, 
as opposed to the methods of the trigono-
metric survey, which required mathematical 
precision in plotting a landscape.4 Both the 
process of shawl making and the final product 
foreground a tacit knowledge of land, water 
and the built environment as opposed to the 
trigonometrically measured map, which – in 
its abstract form – is devoid of a lived and 
intimate cultural, social and ecological under-
standing of the city.5

Map Shawls:  
Unpacking the Multiplicities

The shawls offer a 150-year-old, multi-per-
spectival comprehension of geography. 
Reading these maps against the backdrop of 
the trigonometric survey enables an alternate 
understanding of territorial relationships, 
which in turn allows for the debunking of 
some of the most common myths of land-
water relationships in modern Euro-American 
representation. The diversity and variety in 
the representation of the city exemplify  
a plural understanding of its natural and  
built features. As Graham Huggan has argued, 
the multiplicity of perceptions of a city reflects 
the interplay between the control exerted 
over the map-making process and the freedom 
granted to the map maker.6 It is fair to assume 

1	 Frank Ames, 
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(March 2004): 64–78.
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603–18.

4	 Dilip da Cunha, 
“River of Rivers,” in 
Invention of Rivers: 

Alexander’s Eye and 

Ganga’s Descent, 
Penn Studies in 
Landscape Architecture 
(Philadelphia: University 
of Pennsylvania Press, 
2019), 45–74.

5	 Sharrad, “Following 
the Map” (see note 2).

Left
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Center, Stanford Libraries.
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that the complex palimpsests and stories 
woven and embroidered in the map shawls 
are an outcome of an acknowledgement of 
these multiple perceptions of the city and the 
freedom to represent a particular perception. 
These maps, therefore, do not claim to be 
complete or absolute. They constitute an 
agglomeration of the lenses through which 
the city was seen by weavers and embroi-
derers at the time. They are artefacts of local 
knowledge and carry a rich understanding  
of a place by people with lived experience.

The artisanal expressions found in the 
map shawl of Srinagar at the Victoria and 
Albert Museum7 (FIG. A) vividly portray 
topographical, ecological and built features. 
These include humans, flora and fauna, 
rituals, festivals and so on, and highlight the 
land-water-built nexus. This interconnected-
ness is expressed in a variety of ways, showing 
complex and multiple land-water edge 
conditions. Moreover, the embroidered map 
conveys an ephemeral quality that contrasts 
starkly with the search for accuracy embodied 
by trigonometric mapping techniques and 
depicts the more transitory nature of a city 
permeated by lakes and the Jhelum River. 
Here, the landscape can be understood as an 
agglomeration of the basins of Dal Lake, the 
marshy lands on its banks, islands, and inhab-
ited lands that interweave with the waters in 
a gradual transition. This unique landscape is 
dotted with vernacular rural settlements, colo-
nial houseboats, traditional floating irrigation 
systems, gardens, fountains, monuments and 
many other layers of building and rebuilding. 
While embodying this geography, the map 
shawl ensures that several characteristics of 
water are evidenced (beyond its mere pres-
ence). These features are highlighted in the 
next sections.

Water Is Not Forgotten
If cartography is a political technology of 
world-making, then the intricacy with which 
it carries information becomes pertinent to 

decisions taken during building practices.8 
Water, represented in a light shade of blue, 
has a sharp presence throughout the map 
shawl. It is not forgotten – even in the most 
intricate corners. This creates a comprehen-
sive picture of the city’s water system, high-
lighting many of its infrastructures and natural 
conditions. The shade of blue connects the 
river with the lake, the lake with the artifi-
cial tanks, the canals, the irrigation system 
of floating gardens, ponds in the city and 
even the source of water. The representation 
becomes a cartographic document carrying 
information about ecological and infrastruc-
tural water flows in the city and foregrounds 
this relation with respect to the socio-spatial 
functioning of the rest of the city.

water is never empty
When looking at the water in the shawl, 
one sees it as ‘full’: birds, animals, humans 
and houseboats are depicted throughout the 
water system. This contrasts with colonial 
maps of India produced at the same time, 
which show ‘empty’ water, devoid of any 
information about its riverine ecosystem and 
biodiversity (fig. B). Within the map shawl, 
both artificial and natural edge conditions are 
uniquely interwoven with flora and fauna, 
clearly expressing ecological diversity across 
different conditions. The artificial water 
outlet from the built complex is lined with 
trimmed and maintained trees, while the 
marshy lands host different kinds of shrubs. 
The water is covered with different varieties 
and densities of weeds that change with land 
conditions and human intervention. There is a 
concentration of weeds on the edge of marshy 
lands and a sparsity of weeds next to the built 
levees – exemplary of the embroiderers’ speci-
ficity in representation and eye for detail.

water as an overlapping space
In an attempt to capture human life, the 
map shawl represents water as an essential 
part of the human geography of the region. 

Embroidered  
Waterscapes

Akshar Gajjar,  
Bhavya Jain
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It intermingles with the economic order, 
where trade, power and worship exist 
alongside humans, fish, plants and animals. 
In the process, the mechanisms of living next 
to water are also foregrounded. The boats 
on the lake are shown in all their diversity, 
representing the myriad of actors in an 
economic system of floating boats selling fruit 
and houseboat shops as they relate to the 
water bodies. One can observe boat people 
cleaning the weeds with broom-like oars 
next to royal boats – displayed in all their 
glory and most likely harbouring important 
members of society onboard. This floating 
economy of Srinagar is a consequence of 
its geography of islets and marshes, which 
often change forms.9 People adapt to these 
changing forms through maintenance proce-
dures. Thus, the relationship between people 
and nature is important to capturing the 
essence of how landscapes and waterscapes 
exist in everyday life. This cultural richness 
is, therefore, an important indicator of the 
physicality of land-water.

water beyond its planar 
representation 

The map shawl does not conform to the 
planar, Cartesian interpretation of landscapes. 
Cartography merges plan, elevations, sections 
and sometimes even axonometric forms,  
a representational technique also popular 
in other art forms of that time and region.10 
Sections and other representative forms that 
go beyond the surveyor’s birds-eye view 
express a sense of depth that is critical to the 
relationship between land and water.  
This makes it possible to record sequences 
and rhythms between water and land, incor-
porating fluidity as part of a static representa-
tion.11 In turn, this contends the line, which is 
an artefact of linear thinking, a binary abstrac-
tion of water and land with edges dotted 
with diverse interactions. The map shawl 
demonstrates the meaningfulness of artisanal 
thinking in representing land-water-human 

relationships. While being a form of art, 
these shawls also lend themselves to a 
deeper understanding of natural and cultural 
ecosystems of water bodies in Srinagar – their 
source, body, edges and interactions with 
different entities: human and non-human, 
physical and ephemeral.

landscape embroidery: redefining 
processes and representations of 

waterscapes

To respond to the woven and embroidered 
map of Kashmir with words alone feels distant 
and incomplete. While the visual aspects of 
this work provide insights into the relation-
ship between human and non-human entities, 
it is important not to read these in isolation 
from embroidery as a process and tool for 
representation. Therefore, we ask: Where 
does the use of embroidery lead? How does 
the process change our perception of the 
landscape? To investigate, we embroidered  
a tapestry that synthesizes some of our learn-
ings and observations (FIG. C). Our piece is 
in no way an emulation of the Kashmiri map 
shawl. Firstly, ours is not Kashmiri style, as 
it draws from the Gujarati embroidery style 
taught to Akshar (one of the two authors)  
by his mother.12 Furthermore, the Kashmiri 
map shawl took thirty years to complete; 
ours is a reflection on the time, energy and 
effort that goes into this process. Finally, the 
elements featured in our map do not repre-
sent a particular geography, but rather a visu-
alization of our understanding of the fluidity 
of the land-water nexus and the various 
elements that constitute this fluidity.

The tapestry-making process began with 
patching and overlapping various fabrics 
– analogous to stitching together different 
landscape types. In contrast to a map on 
paper with uniform thickness, the variably 
thick fabrics offer a three-dimensional, tactile 
understanding of the territory. To hold these 
thicknesses while embroidering creates a 
unique physical engagement with the territory. 

6	 Graham Huggan, 
“Decolonizing the 
Map: Postcolonialism, 
Poststructuralism and the 
Cartographic Connection,” 
Interdisciplinary Measures: 

Literature and the Future of 

Postcolonial Studies (Liverpool: 
Liverpool University Press, 
2008), 21–33.

7	 London, Victoria and 
Albert Museum, South & 
South East Asia Collections, 
Gift of Mrs Estelle Fuller 
through The Art Fund, 
IS.31-1970.

8	 Reuben Rose-Redwood, 
Natchee Blu Barnd, Annita 
Hetoevėhotohke’e Lucchesi, 
Sharon Dias and Wil Patrick, 
“Decolonizing the Map: 
Recentering Indigenous 
Mappings,” Cartographica: 

The International Journal for 

Geographic Information and 

Geovisualization 55, no. 3 
(2020): 151–62.

9	 Michael J. Casimir, 
Floating Economies: The 

Cultural Ecology of the  

Dal Lake in Kashmir, India  
(New York: Berghahn, 2021).

10	 Miniature paintings in 
Mughal traditions are well 
known for such representa-
tions. The use of such  
a technique in the map 
shawls can be attributed  
to their influence.

11	 Anuradha Mathur 
and Dilip da Cunha, Soak: 

Mumbai in an Estuary (New 
Delhi: Rupa & Co., 2009).

12	 Both authors chose to 
use embroidery as a method 
of investigation; the process 
and experience of embroi-
dery is specific to Akshar.



30 

Embroidered 
Waterscapes

Akshar Gajjar, 
Bhavya Jain



31

Left
Embroidered tapestry 
engaging the various 
elements of land and 
waterscapes by Akshar 
Gajjar. Image by authors.

Debjani Bhattacharyya’s work on the Bengal 
Delta and its urban land- and waterscapes 
shows how folk representations like songs, 
paintings and embroidery warn us about 
the ethical limits of fixing nature’s mobility 
through a regime of ownership and separa-
tion.13 Stitching the lines of flowing water 
allows for thinking about its fluid movement 
through the landscape. The water bank is 
not a line but a gradient. The time taken 
to embroider the flows of water creates a 
realization of its unbound nature: it flows in 
and out of said bank, depositing silt and thus 
also shifting the land around. Much work on 
mapping in the 1800s discusses the colo-
nial project of creating binaries of land and 
water – human and non-human – for ease of 
governance. When shown through threads 
and knots, the overflowing water and the 
subsequent sedimentation blurs boundaries 
between land and water. Multiple bodies of 
water meet land in nebulous interrelations: 
be it land soaked in water, or water inter-
spersed with floating land, one cannot say.14 
On a Cartesian map, territory becomes an 
object to be observed; this vision freezes 
landscape processes in time and space rather 
than understanding them as continuously 
evolving. In the flat top view of the trigono-
metric survey maps as well as contemporary 
GIS mappings of river systems, the temporal 
processes of landscape formations are lost. 
Water systems are far from being frozen 
in time; not only is the water continuously 
moving, but it is also transporting elements 
from microscopic sediments to larger rocks, 
thereby shaping and reshaping its banks. 
Contrary to this abstract understanding, 
embroidery encourages engagement with 
the water, with sediments, plants, mud and 

the like as subjects.15 As soon as water is 
read as a subject, it becomes evident that 
its current state of being is not a given but 
rather a product of different processes 
occurring in long and short temporalities. 
As water approaches a mound of land in 
the middle of the river, it slows down. This 
deceleration makes space for plant growth, 
which invites fish, birds and insects to feed 
and live. Embroidering this work created 
the opportunity to inhabit the landscape 
while representing it. We conjecture that a 
similar experience would have guided the 
process of making the Kashmiri map shawls, 
adding to their rich and multilayered human, 
non-human narratives. 

The tactility of embroidery allows for an 
intricate reading of the landscape. It offers 
an opportunity to unpack and respond to the 
relationships of land, water, flora and fauna. 
Embroidery involves holding the landscape 
while stitching; this marks a fundamental shift 
in our way of experiencing the water-land 
relationship. Colonial cartographies such as 
(FIG. b), by contrast, show this landscape from 
the top alone. Embroidery, however, forces a 
focus on particular parts – land, water, bank, 
vegetation – while representing it, allowing 
closeness and intimacy. The temporal aspect 
of embroidering opens up another perspec-
tive on the landscape: embroidering is a slow, 
continuous process, often involving repetitive 
stitches; this slow reading of territory allows 
more time to acknowledge its continuous 
shifts and changes. In the face of multiple 
water-related crises – floods, drought, health 
and liveability – embroidery offers profound 
departures from the dominant tools of 
mapping that are still underpinned by their 
colonial predecessors. •

13	 Debjani Bhattacharyya, 
Empire and Ecology in the 

Bengal Delta: The Making 

of Calcutta, Studies in 
Environment and History 

(Cambridge: Cambridge 
University Press, 2018).

14	 We borrow ‘soak’  
as a way of imagining  
land-water relationships 
from Mathur and  
Da Cunha, Soak  
(see note 11).

15	 Paola Viganò, “The 
Territory as a Subject 1,” 
in Designing Landscape 

Architectural Education 
(Abingdon, Oxon;  
New York, NY: Routledge, 
Taylor Group, 2021), 325–33.



Valentina Noce ventures into the eerie realm of water, drawing parallels 
to Pascalʼs abyss. Through ‘Liquid Shadows,’ she creates a digital odyssey, 
exploring water’s unsettling essence, mysterious allure and haunting ambiguity.
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The anecdote of ‘Pascal’s abyss’ traces a discourse around the construc-
tion of fear and anxiety in a critical space. Allegedly, after an accident 
in 1654, French mathematician, inventor and philosopher Blaise Pascal 
(1623–1662) was haunted by a horrific void at his side. From this obses-
sion, reflection on the void evolved into a theoretical examination  
of the ambiguity of blank space and shadow. Amplifying the compen-
dium on the discourse on void and fear, water – as a spatial stage  
of unease – assimilates and recalls the grammar of Pascal’s abyss.  
The narrative of the unsettling and uncanny qualities of water unfolds 
spaces made up of flowing ghosts, foggy mermaids, wet doppelgängers. 
Observing a reflection in the water that fails to mirror its source, the 
project ‘Liquid Shadows’ reports the unforeseen, moving void within it. 
Running a digital homeopathic operation, the images accumulate into 
a visual realm created through repetition, scanning, layering, stretching 
and edulcorating – portraying water as an unsettling and unhomely space. 
These visuals suggest the inherent ambiguity of water. Closely observing 
water generates an archive of uncertain, disguised, liquid shadows. •

Liquid Shadows

Valentina Noce
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Valentina Noce, 2024.
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Our trip to Banyalbufar, Spain, takes place at 
the end of October 2023. The public bus from 
Palma takes us on a narrow, winding road over 
the Serra de Tramuntana, the mountain range 
that stretches along the northwest coast of the 
Balearic island of Mallorca. After numerous 
turns, the bus winds down in serpentines and 
the village becomes visible before us.  
The scenery is incredible:

Clinging to the slope, Banyalbufar 
appears like a majestic staircase of 
cultivated terraces descending to the 
sea and opening towards it.1

Banyalbufar is located directly above the 
Balearic Sea, with the steep slopes of the 
mountain Mola de Planícia in the background. 
From the mountain forest to the sea cliffs, 
stone-walled terraces run through the entire 
village (fig. B). The summer season is almost 
over; it is the last week that the hotels are still 
open before the winter break. As usual, it has 
been a hot and dry summer. Mallorca has a 
typical Mediterranean summer climate, which 
is characterized by a long and severe drought 

from mid-April to September and a peak of 
rainfall in autumn. To deal with these condi-
tions, the people of Banyalbufar have developed 
their own approach to managing water and 
have turned the scarce resource into a precious 
commodity. Bartomeu Barceló Pons, Jean-Pierre 
Deffontaines and Onofre Rullán Salamanca 
describe the centrality of water for Banyalbufar:

Water is the wealth of Banyalbufar. It is 
the element that turns the municipality 
into a true hanging garden. But the 
wealth is due to ingenious domestica-
tion of water. During spring, not a drop 
of water reaches the sea.2

We are here to be inspired by this special 
relationship with water. Through this essay, 
we seek to reflect on what we have learned in 
order to document and share it with others. 
In doing so, we join the travellers who have 
visited and published about Banyalbufar 
before us.3 The local population never felt the 
need to document the terraced landscape and 
the water system in writing. An old woman 
from the village tells us:

Following a week-long student excursion to Banyalbufar in Mallorca (Spain) 
organized by Professor Teresa Galí-Izard, Stefan Breit and Insa Jelena Streit 
from the Chair of Being Alive at ETH Zürich contemplated the irrigation  
system and documented their encounters with a geologist, a historian,  
two caretakers of the water infrastructure and a tomato gardener.
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Current page
A water reservoir 
surrounded by gardens and 
agricultural fields. Photo: 
Chair of Being Alive, 2023.

1	 Ambrois Régis,  
Pierre Frapa and Sébastien 
Giorgis, Paysages de terrasses 
(Aix-en-Provence: Edisund, 
1993), 108.

2	 Bartomeu Barceló  
Pons, Jean-Pierre 
Deffontaines and  
Onofre Rullán Salamanca, 
Banyalbufar, geografia  

i medi ambient (Banyalbufar: 
Associació Cultural  
Bany-Al-Bahar, 2009).

3	 See references made  
in this essay.
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If someone came from outside and 
bought land in the community, they 
didn’t understand the logic and the 
rules behind the system. Local people 
used it so naturally that they have 
never thought to write it down.4

Until recently, the preservation of the water 
infrastructure survived through oral knowl-
edge, nurtured by endless hours of work 
on the terraces, passed down from one 
generation to the next. But now that is slowly 
changing, and with change comes the need 
for documentation. We are fully aware that 
we cannot fill this gap. Nevertheless, we are 
convinced that the Banyalbufar model serves 
as a great source of inspiration, not only for 
places that are or will be plagued by drought, 
but for all landscape projects that seek to 
harmonize interventions with local natural 
conditions rather than working against them. 
Banyalbufar has resisted more extractive forms 
of water management, continuing with tradi-
tional modes of cultivation that reflect a deep 
understanding of the limitation of resources 
and long-term production. 

In the following sections of this essay,  
we weave our findings into descriptions of 
our encounters with local experts and practi-
tioners during the excursion. In doing so, we 
provide a multi-perspectival portrayal of the 
water infrastructure as it currently stands.5

encounter with a geologist 
On our first morning we meet with a geolo-
gist who drove here from Palma. He takes us 
on a tour around the village. We begin our 
journey at the base of the cliffs and make our 
way up to the main road, where we have a 
panoramic view of the landscape. Along our 
hike, he carries a large drawing pad, which 
he uses to sketch while explaining to us: 
“To understand the availability of freshwater 
is to understand the relationship between 
precipitation and geology.” Precipitation 
seeps away into the ground and accumulates 

underground above impermeable geologic 
layers. In the Serra de Tramuntana, the 
geologic strata rise towards the Balearic Sea. 
Therefore, most freshwater moves in the 
opposite direction, towards the heartland 
of the island. The main aquifers gather on 
the southern side of the mountain ridge. 
Banyalbufar receives its water from a number 
of small fountains located at an altitude  
of 200 to 400 metres just above the village.  
The fountains’ flow rates are irregular  
– varying not only between seasons, but also 
between rainy and arid years; overall, they  
are not particularly high. Fountains run on 
the northern side of the Mola de Planícia 
because of a minor overflow of water from 
the local aquifer located below the southern 
slope of the mountain, facing the neigh-
bouring village, Esporles. This hydrogeolog-
ical condition has created natural water scar-
city in Banyalbufar. The geologist remarks:  
“In a drought, Banyalbufar will be the first 
town without water.” 

It is this specific local condition of water 
scarcity that has made close management 
of the resource a necessity. The inhabitants 
simply had to adapt. The geologist also 
points out that the mountainsides facing 
the Balearic Sea are prone to erosion due 
to salt-heavy winds and tectonic pressure. 
Therefore, a thick bed of eroded rocks has 
accumulated on the hillside of the Mola de 
Planícia. The pile of debris alters the section 
of the slope, forming a plateau underneath 
the mountain peak. The plateau ends with 
a steep slope descending towards the coast. 
This is where the village of Banyalbufar 
is located and where the inhabitants have 
terraced the terrain:

The boulders literally lie on the ground. 
Inhabitants could just grab the stones 
from the ground and build walls and 
houses without needing to cut or split 
the rock.

Not a Drop is Lost
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The geologist concludes that these geological 
conditions – debris beds being formed along 
the coastline of the Serra de Tramuntana – 
have been fundamental to the formation of 
the terraced landscape.

encounter with a historian 
At sunset, we gather in the courtyard of our 
hotel, surrounded by very old walls and floors 
built with stones that once belonged to the 
estate of the Baron of Banyalbufar. We meet 
a local historian who begins his remarks on 
Banyalbufar with an etymology of the name:

The name Banyalbufar was given by 
Moorish inhabitants who founded 
the settlement in the tenth century. 
The original name, Bany-al-bahar, 
comprises two different compo-
nents, both of Arabic origin: banya 
[constructed] and bahar [by the sea]. 
The original meaning of Banyalbufar is, 
therefore, ‘founded by the sea.’

After their arrival, the Moors began building 
stone walls to cultivate the steep slopes, just 
as they had done in their homelands in North 
Africa. Over the centuries, over 200 kilometres 
of dry stone walls were built from local stones 
by masons called maestros [stone masters].6 
Various vegetables and cereals were initially 
grown on the terraces for the residents’ own 
consumption. From the fourteenth century 
onwards, grapes became the most important 
crop. Table grapes, raisins, vinegar and, of 
course, wine were increasingly produced. 
Banyalbufar was, and still is, particularly famous 
for its Malvasía wine – a typical variety from 
the Middle Ages known for its high alcohol 
content, heaviness and sweetness. After a few 
centuries of production, however, the cultiva-
tion of grapes suddenly came to a halt:

Grapes were practically grown as a 
monoculture, very close together on the 
narrow terraces. This did not go well. 

It was in the nineteenth century, as the 
small but devastating grape phylloxera 
[Phylloxera vastatrix] appeared. The 
insect feeds on the roots and leaves 
of grapevines, gradually cutting off 
the flow of nutrients and water to the 
upper parts of the plant. It killed entire 
vineyards, thousands of plants on the 
slopes of the village, and people had to 
uproot and cut down the vines. After 
the disease, only two individual plants 
survived without damage.

After this disaster, a new lucrative crop had 
to be found to satisfy the village’s economic 
needs. The tomato plant, which had already 
been growing scattered on the terraces, was 
selected for large-scale cultivation in the nine-
teenth century.7 However, unlike its deep-
rooted predecessors, which required minimal 
watering in the first two to three years, the 
nightshade tomato has high water demands. 
This led to the modification of some of the 
existing terraces, which were retrofitted with 
an irrigation system.

A tree-like network of water channels was 
constructed, connecting an underground 
aquifer above the village with the terraces all 
the way to the sea. Along this network of chan-
nels, cemented reservoirs, known as tanques 
or jafarechs,8 were added using the existing 
dry stone walls as a base structure (fig. H, C). 
Each reservoir has a simple watergate that can 
redirect the flow of water from the channel 
into the reservoir. The historian emphasizes 
the different historical origins of these two 
important structures on the slopes:

It is absolutely essential to under-
stand that the terraces and the water 
infrastructure are historically two 
different things. The terraces date 
back to the origin of the village in the 
tenth century, while the channels and 
reservoirs were added much later, in 
the twentieth century.

4	 All quotes from inhab-
itants and local experts are 
anonymized.

5	 See note 4.

6	 Régis et al., Paysages de 

terrasses (see note 1), 108.

7	 Pons et al., Banyalbufar, 

geografia i medi ambient  
(see note 2), 83.

8	 Régis et al., Paysages de 

terrasses (see note 1), 108.
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B	 Terraced landscape  
of Banyalbufar stretching  
from the mountains to the sea.  
Photo: Chair of Being Alive, 2023.

C	 Map showing the flow of water 
from the source to the sea through 
a network of channels and reser-
voirs. Maria Antònia Carbonero 
Gamundí, L’espai de l’Aigua,  
(Palma de Mallorca: Consell Insular 
de Mallorca, 1992), 238–39.
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Above all, the water infrastructure is an 
ingenious invention. It deals with the scarcity 
of water created by the specific climate and 
geology of Banyalbufar in an intelligent and 
careful way. By filling the reservoirs in winter, 
when the spring is running, enough water is 
available to irrigate the plants in summer. The 
system of canals and reservoirs retains all the 
available water and holds it in reserve for irri-
gation. Not a drop of water is lost on its way 
to the sea. Over 150 cemented reservoirs of 
varying sizes – but often measuring ten metres 
wide, twenty metres long and five metres 
deep – can store up to 1 000 m³ of water, for a 
total of 150 000 m³ of water that is temporarily 
stored along the slope above the village.9

Today, international tourism trans-
formed the original agrarian society 
of Mallorca into a service economy. 
Richard Branson, one of the richest 
men on earth, has just opened a 
five-star hotel in the neighbouring 
village. There is a golf course and  
fine restaurants.

Nowadays, almost half of the terraces in 
Banyalbufar lack the manual labour needed 
for maintenance and cultivation. As such, 
they are taken over by pioneer species that 
nobody planted. On the parts still under 
cultivation, we find pomegranate, lemon, 
olive, fig and almond trees, tomato plants, 
grapevines and grazing ponies (FIG. A). Many 
reservoirs that were once filled with water are 
now empty and left to deteriorate.

encounter with caretakers  
of the irrigation system 

We meet with two caretakers of the irrigation 
system in front of our hotel. Both men are in 
their eighties and have lived their whole lives 
in Banyalbufar. They are part of the comunitat 

de regants [community of irrigators], a local 
association that aims to maintain the irrigation 
system. They take us up a steep road towards 

the Font de la Vila [fountain of the village], 
near the main channel. One of them points 
out that there is a strict line between the 
irrigated and unirrigated sections: “Below the 
main channel are the irrigated fields; above, the 
forest. The main channel is the dividing line.” 

From there, gravity takes the spring water 
downwards through a network of channels. 
The channels are small (with a diameter 
comparable to that of a rain gutter) and were 
built by hand. Sometimes, they run on the rims 
of reservoirs (FIG. G); sometimes, next to the 
street. The original sluices are open-air. The 
watergate covering the inlet of the reservoir 
is a rectangular ceramic tile that irrigators can 
remove (FIG. E). Over time, many channels, 
especially the ones at street level, have been 
covered with concrete slabs. Some channels 
have been retrofitted with plastic pipes that are 
placed in the original bed (FIG. F). One of our 
guides opens a drain cover and reveals a sluice 
– a knot where three different plastic pipes 
come together. This is the point in the system 
where the water is distributed among the users.

In Banyalbufar, the allocation of water is 
regulated according to one’s right to water. 
These rights are attached to properties. 
A property is measured by the number of 
tomato plants that can be sustained and irri-
gated. But over time, the water rights of many 
properties became disproportional to the size 
of the land. At a certain point, people started 
to trade their water rights independently. 
The municipality reacted and forbade these 
trades. Now, when a property is sold in parts, 
the water rights attached to the property have 
to be split according to the same ratio.

The ‘right to water’ originates from an 
ancient water monopoly that applied to about 
half of the properties in Banyalbufar. Even 
today, some properties have no water rights at 
all, and inhabitants have to irrigate from accu-
mulated rain or other sources. The caretakers 
tell us that, paradoxically, it is the people who 
have the least water privileges that have built 
themselves the biggest reservoirs:

Not a Drop is Lost
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Imagine that you have a piece of land. 
You need a lot of water to irrigate your 
plants but your water privilege is low. 
You will only use the water in summer 
to irrigate. So you have October, 
November, December, January, 
February to accumulate water. You 
have your fixed water rights and you 
put that in your reservoir until it is 
filled. Somehow you really don’t want to 
lose the right to water that you have.

Because the fountains’ flow rates are irregular, 
and a fixed amount of water is impossible 
to guarantee, each user’s right to water is 
translated into a time slot. The rhythm of life 
is significantly influenced by the rhythm of 
water distribution:

The distribution of water is 24 hours 
per day. It’s day and night. Maybe you 
have your water between 3 a.m. and 
4 a.m. in the morning. Tuesday every 
other week from 3 a.m. to 4 a.m. It’s a 
moment when you have to go open and 
close the sluice.

But even the time slots change over the year 
because they are not defined by the hour but 
by the position of the sun. Each owner of 
water rights has an allocated time:

This moment can change over the year. 
For example, imagine you have the 
water seven hours after sunset. But 
the sunset changes over the year. When 
it’s sunset you go and you stop the 
water from getting to your neighbour 
and you get the water for yourself.

Users must get water from the reservoir that 
precedes them in line. First, they close off 
the channel next to their reservoir; then, they 
redirect the water of the previous reservoir 
back into the main channel. This act of ‘going 
and getting’ the water involves walking to the 

previous reservoir and clearing the channel. 
The Mallorquín term for this action is gírar 

l’aigua: to turn, rotate, change the orientation 
of the flow of water.

Each user of the system takes respon-
sibility for the stretch of channel between 
their own and the previous reservoir, cleans 
it from debris and repairs it if broken. If a 
reservoir is abandoned, the area of respon-
sibility automatically increases up to the 
next active reservoir. This rule makes the 
system quite flexible and, therefore, resilient. 
Users only need to keep in touch with their 
direct neighbours to negotiate responsibil-
ities or make changes to the infrastructure. 
There is no need to understand the system 
in its entirety. In response to our question 
regarding whether reservoirs ever spill over, 
one of our guides explains:

When it rains a lot, it can happen. 
Then, the surplus water goes to the 
torrents. It’s always a difficult balance 
between how much water you can 
get and how much water you need 
– because you can also change the 
type of crop that you cultivate. If you 
have a lot of water you can have more 
tomatoes; if you don’t have water then 
that year we only irrigate every other 
row of tomatoes. It’s like playing in 
extreme conditions.

encounter with  
a tomato gardener 

In front of her house, just off the main road, 
we meet a gardener who has spent her whole 
life cultivating the terraces of Banyalbufar. In 
addition to olive oil, she and her family have 
mainly grown tomatoes and continue to do 
so on a smaller scale. These are the tomatoes 
that the historian has already told us about. 
Introduced in the nineteenth century, they 
have become widely recognized not only 
throughout the island, but also across the 
Spanish mainland.

9	 Régis et al., Paysages de 

terrasses (see note 1), 108.
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We grow a tomato called ramellet.  
The most typical dish you must eat  
in Banyalbufar is pan con tomate.  
You cut a tomato in half and rub it  
on a freshly toasted slice of bread.  
The flesh of the tomato remains on  
the bread, the skin can be thrown 
away. Then you add olive oil and salt.  
It’s so simple, but so delicious.

Before we visit the tomato plants in her 
fields, the gardener shows us the attic of her 
house, which serves as a storage room for the 
tomatoes. Countless small nails on the roof 
beams are used to hang them in bundles to 
dry (FIG. D).

The special thing about our tomatoes 
is that we preserve them whole. From 
midsummer to the beginning of winter, 
we harvest the ripe tomatoes in the 
morning hours, because then the water 
content of the tomatoes is higher. 
Equipped with a thread and a needle, 
we assemble them one by one to form 
a rosary, called rosario or ramellet. 
These rosaries, weighing around four 
kilos, are hung to dry under the roofs 
of the village houses. As the skin of the 
tomatoes is so thick, only the outer 
layer dries and the inside remains 
fresh. This means that we can still 
enjoy the tomatoes almost just as 
fresh a year after the harvest.

The widespread cultivation of the tomato 
plant changed the architecture of the village. 
When the ramellet was introduced, people 
simply built a wooden attic on top of the 
small houses to create space for storing and 
drying the fruit – the tomato made the village 
grow one storey higher. We leave the attic 
and go behind the house. There we see the 
tomato plants, which have already withered 
but are still bearing fruit. They are supported 
by a structure made of pine branches.

Planting tomatoes needs a lot of 
planning. It is essential to prepare 
the soil before planting the tomatoes. 
You could fertilize the soil with animal 
poop or with chemicals. But I never use 
chemicals. I use the manure from my 
chickens and sheep.

If you look closely between the tomato plants, 
you discover a water reservoir hidden in the 
stone wall and covered by the terrace above. 
From there, the tomato gardener can redirect 
the water to the fields to irrigate the thirsty 
plants. “I use the water system because I don’t 
want it to get lost.” 

The tomatoes are no longer available for 
purchase in the village, because they are only 
grown for self-consumption. But the harvest 
was good this year, and the tomato gardener 
wants us to try the typical dish. She gives us 
a tomato rosary for our very first pan con 
tomate later by the sea.

an island within an island 
Banyalbufar is an island within an island. Its 
irrigation system can serve as an antithesis 
to Mallorca’s extractive water management, 
which has long outsized the landscapes’ 
hydrological limits. In addition to the natural 
water deposits, rainwater is collected in two 
reservoir lakes in the Serra de Tramuntana and 
freshwater is generated in energy-extensive 
desalination plants along the coast. In certain 
regions, freshwater has to be delivered by 
water trucks. It seems that one potential answer 
to the contemporary challenge of Mallorca’s 
water scarcity can be found on the island itself. 

In Banyalbufar, there is reciprocity 
between the landscape and its inhabitants. 
Local geologic conditions created an abun-
dance of available boulders, which the 
inhabitants skilfully turned into dry-wall 
construction. The imbalance of arid summers 
and heavy rainfall in autumn led the inhab-
itants to build an infrastructure for water 
retention and to form a close community to 
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negotiate care for the system. The continuous 
flow of water disciplines the inhabitants to 
match their rhythm of life to the rhythm of 
the water. The tomato plant demanded room 
for storage and drying and inspired a new 
typology of attics.

This approach to living in a close recip-
rocal relationship with the landscape allowed 
the inhabitants to realize its inherent poten-
tial. By recognizing the constraints of the 
climate and using the resources available, 
they turned the landscape into a productive 
garden. Today, however, the irrigation system 
is kept alive by the retirees of the village. 
The younger generation cannot make the 
same commitment, as many of them work in 
Palma and only come home at weekends. On 
the one hand, there is the risk that, with the 
people, the practices, knowledge and expe-
rience will also eventually be lost. On the 
other, there is the latent potential of the mate-
rial infrastructure: the dry walls, channels, 
sluice systems and reservoirs. Most elements 
are still intact. When not in use, however, 
they eventually deteriorate. Therefore, many 
abandoned reservoirs are filled with a small 
amount of water, just enough to cover the 
bottom to prevent plants from growing and 
breaking up the concrete. While the future 
of the system remains uncertain, the reser-
voirs lie dormant, bearing the potential of 
being reactivated. •

Drying tomatoes in the attic 
of a tomato gardener. Photo: 
Chair of Being Alive, 2023.
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E	 Ceramic watergate. 
Photo: Chair of Being 
Alive, 2023.

F	 Retrofitting of the 
irrigation channels with 
plastic tubes. Photo: Chair 
of Being Alive, 2023.

G	 Water flowing into a 
reservoir. Photo: Chair of 
Being Alive, 2023.

H	 A water reservoir built 
next to an existing dry 
stone wall. Photo: Chair  
of Being Alive, 2023.
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In the view of the French colonizers, the 
Saharan desert was “a land of thirst and fear, 
from which all life was reputedly absent.”1 
Thirst was understood as a negative poly-
dipsic condition with quantitative features, 
associated with an absence of life and with 
fear, that determined survival in the barren 
environment of the desert. This essay ques-
tions the negative connotations of ‘thirst’ by 
drawing on the act of chasing hidden waters 
in the biābān [Persian for desert]. Presented 
through a selection of anecdotes, reflections 
on poems, historical reports, engravings and 
photographs, this chase reveals the spatializa-
tion and materialization of ‘thirst’ in the land-
scape and territories of the Iranian Plateau. 

Geographically, much of the Middle East 
lies within the arid belt, characterized by low 
precipitation and limited accessible bodies 
of water such as lakes and rivers. As a result, 
the region – and its life – largely depends 
on underground aquifers. Most prosperous 
cities in the Iranian Plateau have been built 
in deserts near underground water reser-
voirs. Here, inhabitants cultivated the land 
through specific techniques of chasing 

hidden waters,2 grafting and water-sharing 
systems. Despite limitations, they created 
gardens and expanded cities upon and 
towards gardens. They even built ice-storage 
facilities to enjoy cool water and syrups in 
the summer. How were all these remarkable 
achievements possible?

Arguably, the inhabitants of this territory 
did not perceive and treat issues around 
water quantifiably as ‘lacks’ and ‘emptiness.’ 
In other words, their effort to inhabit the 
desert was not focused on exploiting large 
amounts of water. Instead, what made life in 
the desert possible was ‘becoming thirsty’ and 
chasing the water – in other words, reaching 
the very essence of life, through thirst.

In Avestan, taršna [thirst] is an etymo-
logical transformation of ters [dry, to dry] 
and terra [earth, dry land]; it indicates the 
‘territory’ in the urge to actualize the invisi-
bilities of a desert, directly relating it to the 
very idea of the biābān as being somewhere 
that requires ‘care’ and ‘nourishment’ for it 
to be inhabited [Ābād].3 While thirst may 
evoke discomfort, it in fact guarantees our 
survival: if we did not become thirsty, we 

On Thirst: Anecdotes on Chasing Hidden Waters

Elanz Najar Najafi and Negar Sanaan Bensi delve into the historical and cultural 
perceptions of thirst and its impact on settlements and cultivation within 
the deserts of the Iranian Plateau. By challenging the negative connotations 
associated with thirst and exploring the innovative water management 
techniques of inhabitants, they reveal how thirst has been a positive driving 
force for imagination, care and the nurturing of life in arid environments.

Elanz Najar Najafi, 
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would not endure. Often, one is better able 
to perceive water’s taste and freshness after 
long being thirsty. In the desert, where the 
most important sources of water are hidden 
from view, the notion of ‘thirst’ becomes a 
historical and collective state rather than a 
short-term personal sensation. In such an 
environment, thirst indicates that water – a 
valuable and vital entity – should not be used 
except to create something more valuable and 
vital than water itself.

Water in the desert is invisible; it is a 
‘latent potentiality’ that requires mediation to 
become actual and accessible. It is thirst that 
mediates this process by motivating khayāl 
[imagination]. Alam al-khayāl is an interme-
diate world with its own space, passage of 
time, colours and forms, where events occur 
in a real, but not necessarily actual, manner. 
It is an isthmus that Persian Muslim philoso-
phers called the mundus imaginalis [imaginal 
world] – not the creation of humankind’s 
whims and fancies but a world that possesses 
an ontological reality of its own.4 This 
isthmian bordering space “is the medium 
through which the delivery of world from 
potentiality to act is effected.”5

In his poems, the fourteenth-century 
Iranian poet Hafez grandly and gracefully 
praises the stream of Ruknābād, so much so 
that centuries later, British journalist and poli-
tician Lord Curzon (1859–1925), travelling in 
Shiraz, chose to visit this stream. Curzon was 
bitterly surprised when he saw Ruknābād’s 
“slender” water, writing:

It is after crossing the subsequent 
ridge of the Kūh-e-Bamū that we 
notice, by the roadside, a tiny channel 
filled with running water that accom-
panies us for some distance on our 
march. Lest none should guess it, let 
me say that this slender rivulet is no 
less a stream than the Ruknābād, 
which, rising in the hills twelve miles 
away, races gaily down to Shiraz, and 

is celebrated by the patriotic Hafiz in 
terms that would lead one to expect 
some less insignificant channel.6

Curzon’s misunderstanding of Hafez’s 
descriptions of Ruknābād reveals something 
important: for Hafez, the khayāl of Ruknābād 
is greater than its actual size. If a large river 
had flowed through Shiraz, Hafez would 
probably not have written a poem to glorify 
it. But the British Curzon is alien to the gran-
deur of the khayāl of precious water, having 
come to Iran from a lush landscape with vast 
rivers. In the same way, the khayāl of water is 
greater than its quantity for someone who is 
thirsty. Throughout Persian literature, thirst 
is praised in a similar way. One verse that has 
become an allegory in everyday language 
invites people to be thirsty instead of looking 
for a large amount of water.7 It considers 
thirst to be the key to chasing water. Similar 
verses describe not only the thirsty pursuer in 
search of water but also the water in search of 
a true thirsty seeker.8

In the desert, the scant water that reaches 
the ground during short rainfalls has three 
possible destinies: it flows on the surface 
as floods and streams; it wets the shallow 
depth of the soil, mostly evaporating when 
the sun heats the ground; or it penetrates to 
the depth of the ground and reaches under-
ground aquifers. Thirst motivates inhabitants 
of deserts to seek the smallest signs, presences 
and absences in the landscape, air and sky, 
to carefully measure every drop of this water 
in any form or state and to employ complex 
techniques to extract these waters. Of these, 
one of the most widespread is the qanāt, a 
subterranean system that allows hidden water 
to gradually emerge over the ground.9

on ‘thirst’ and measuring  
each drop of water

One morning King Nāser al-Dīn Shāh Qājār10 
woke up and saw a good rain coming.  
It was one of the last days of summer and 

1	 Samia Henni, ed., 
Deserts Are Not Empty 
(New York, NY: Columbia 
Books on Architecture and 
the City, 2022), 1.

2	 Abū Bakr ibn 
Muhammad ibn al Husayn 
Al-Karajī, Kitāb Inbāt 

al-miyāh al-khafīyah (1674), 
Rare Book & Manuscript 
Library, University of 
Pennsylvania, Lawrence J. 
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he rejoiced, saying: “each drop of this rain 
is worth an ashrafi11 [a gold coin].”12 This 
statement carries more than mere emotion. 
In the Iranian Plateau, water was measured 
and distributed according to the scale of 
a fenjān [cup],13 akin to goldsmiths who 
measure their precious metals with units of 
weight like mithqāl [4.2 grams] and ounces. 
It was through these small gauges that water 
droplets were measured, valued, divided and 
distributed in the cities, villages, houses and 
farms. The qanāt itself is in fact the result of 
gathering droplets of water. The drops that 
seep and trickle from its shafts gather to form 
a stream of water that eventually flows into 
horizontal tunnels towards a city or farm.

on ‘thirst’ and seeking  
deep hidden waters

In the Manṭiq-uṭ-Ṭayr [The Conference of  
the Birds],14 among all the birds present it is 
the hoopoe that becomes the guide to reach 
the simurgh – a mystical bird representing 
the ultimate spiritual unity. According to an 
ancient belief, the hoopoe recognizes the 
signs of hidden waters in the desert, even 
when it flies high in the sky. The hoopoe can 
locate underground water tables and deter-
mine their depth, type and volume. 

Like the hoopoe discerning the location 
of water sources with uncanny precision, the 
main challenge in constructing a qanāt was 
not that of excavating numerous deep wells 
or digging lengthy underground tunnels to 
connect them, but rather that of attaining the 
same level of certainty regarding the presence 
of a substantial and delicious underground 
water table at an appropriate depth. This 
highlights the daunting task of detecting the 
most inconspicuous element of life: a colour-
less, odourless and formless substance. 

Thirst induced the inhabitants of the 
desert to recognize the presence of deep 
water through the type of stones, the colour 
of the soil, the growth of certain types of 
plants and the presence of some of the 

smallest animals and insects. There was little 
room for trial and error: the initial well 
had to yield the desired result and provide 
sufficient water. For that reason, an important 
and honourable profession emerged: that of 
the moqqader [one who knows the measures 
and values], known as the master of finding 
hidden waters. 

However, accessing underground water 
was not solely achieved by digging a qanāt. 
In cases where the underground water basin 
level was insufficient to justify digging a 
qanāt, alternative methods were employed, 
such as camelthorn-dependent cultivation. 

Camelthorns (genus Alhagi) are salt-
loving, drought-resistant desert plants that 
depend on reaching deep, invisible waters for 
survival. A thousand years ago, in his unique 
treatise entitled Inbāt al-miyāh al-khafīyah 
[The Extraction of Hidden Waters], Karajī 
recounts the story of a qanāt-digger who, 
while digging a tunnel, saw the root of a 
camelthorn growing more than fifty cubits 
(twenty-five meters) into the ground to reach 
the water. Building on this, Karajī explains 
how, in some regions, the optimal yield  
of melons and watermelons is achieved by 
embedding their seeds inside the stem of  
a camelthorn, and there are numerous other 
plants that can be cultivated in a similar way. 
This reference is a prelude to an extraordinary 
method of farming that relies upon chasing 
water deep within the desert landscape. 

Two centuries later, Rashid al-Din 
Hamadāni provided a more detailed expla-
nation of this method: in some areas, a small 
slit is made at the taproot of the camelthorn 
and a germinated, soaked watermelon or 
melon seed is placed within this slit and 
covered with soil. Due to its permanent 
access to moisture, the thorn’s root contin-
uously delivers water to the seed, nurturing 
what results in an exceptionally sweet fruit.15 
This technique represents a grafting method 
whereby the root becomes the holder of 
another seed: it cares for and carries the 
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B	 Grafting a melon 
seed in a camelthorn’s 
taproot.

c	 Grafting melon 
in camelthorns, Zali 
village, Esfarāyen, Iran. 
Photograph by Ahmad 
Nikgoftar.

‘latent potentiality’ of giving life to another 
being. The grafters could thus imagine 
and recognize in the camelthorn, which 
is hostile and dry like the desert itself, the 
possibility of life in the “constitutive capacity 
for symbiosis.”16 

Sīrjāni17 farmers recognized that the 
camelthorn’s roots pull water up from 
the depths of the ground like a lamp wick 
and store it in their stem. Following a 
longstanding belief, they avoided burning 
camelthorns, which can be the best fuel for 
ovens and stoves in the treeless landscape of 
the deserts. They also believed that all thorns 
would burn in hell – with the exception of 
the camelthorn.18 This prodigious vegetable 
farming technique has persisted until recently 
in different areas in Iran, including Kermān, 
Semnān, Fārs, Khorāsān, Isfahān and Shūshtar.

on ‘thirst’ and seeking  
trapped moisture

In the easternmost borders of Kāshān lies a 
place known as Band-e-Rig, characterized by 
its undulating sand fields. The wind’s force has 
created ridges, hills, large mounds and wide 
pits.19 With the slightest rain in the winter, 
these barren lands become flooded, muddy 
and impassable; in the summer, as the wind 
blows, sand and dust arise, disturbing the 
nearby settlements. Despite such hardships, 
the inhabitants of these deserts have discov-
ered the presence of trapped moisture under-
neath the topsoil of the dry and wavy sand. 

In this barren area, where the annual 
rainfall rarely exceeds eighty millimetres, it 
is enough to remove seventy centimetres of 
the surface sand to feel the soil’s moisture. 
“At the beginning of the spring, the farmers 
carve the sand with a spade,”20 and in each 
hole, they plant several soaked watermelon 
seeds with a little fertilizer and leave them for 
a while.21 The seeds grow with the presence 
of moisture and their roots reach the water 
underneath. In the event of rain and hard-
ened ground, farmers count on the collective 

force of multiple sprouts, which eventually 
break through the soil and emerge.22 When 
six leaves appear, the farmers leave only one 
plant in each hole and remove the rest; doing 
so allows the remaining plant to thrive with 
the moisture of the soil.23

Since the sand dunes are extremely fluid, 
the farmers twist the long vines and curly 
tendrils of the sprouted watermelons around 
the stalks of camelthorns, ensuring that 
they remain stable.24 “Saline soil is hotter 
than non-salty soil, which helps melons and 
watermelons mature more gradually.”25 In 
the desert, temperature fluctuations are 
extreme, and the salinity of the soil retains 
heat, making products sweeter. Despite this 
scorching sun, fresh and sweet watermelons 
and melons provide a refreshing remedy. 
Watermelons grown with no watering effort 
offer cool and pleasant juice, providing 
respite from the heat.

on ‘thirst’ and seeking  
flood Streams

The Qazvīn Plain is an alluvial fan located on 
the southern slopes of the Alborz mountain 
range. The difference in height between the 
mountain slopes and the low plains in the 
Qazvīn region causes seasonal flash floods, 
often in spring and autumn. At times, it can 
rain for dozens of days, followed by devas-
tating floods that engulf the whole plain. 
Over time, inhabitants of the plain came to 
understand the nature of these waters: they 
consist of a small volume of water flowing at 
high speed from steep mountain passes.  
The destructive power of these floods is not 
so much related to the quantity of the flowing 
water but rather to its velocity. 

Notwithstanding, for the rest of the year, 
only limited underground water can be used 
via qanāts. Such ‘thirsty’ conditions have 
compelled inhabitants of this plain not only 
to search for ways to halt and control the flash 
floods, but also to harness their potential as a 
valuable source, as a precious gift; they have 
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creatively constructed productive gardens 
all around the city of Qazvīn. The gardens 
of Qazvīn, especially those in the northern 
flood-prone areas, act as a horizontal damming 
system. They gradually reduce the speed 
and destructive force of the water, allowing 
it to inundate the land and facilitating water 
absorption into underground aquifers. 

The gardens of Qazvīn were built on 
a dry plain, drawing on water brought by 
annual floods rather than on water from 
qanāts. Although irrigated only once a year, 
the gardens were fruitful and boasted various 
trees. These gardens lacked fences or walls, 
so that water could flow unimpeded from one 
garden to another. As a result, specific social 
relations and ownership mechanisms based on 
collective and collaborative decision-making 
were implemented to ensure the security of 
these gardens, the city and the whole plain.

conclusion 
More than one-fifth of Earth’s land area is 
covered by deserts – the surface of which is 
increasing as an aftermath of climate change. 
In this context, reimagining the desert, recon-
sidering modes of inhabitation and revisiting 
the techniques of chasing hidden waters is 

not only necessary but also urgent. Such 
processes should enable us to envision alter-
natives to ongoing extractivist and techno-
cratic tendencies that have caused irreversible 
damage to the fragile ecosystem of the desert 
landscape over the last two centuries. There 
is a need to shift from historically dominant 
colonial perspectives, in which the desert is 
seen as a place that has been excluded and 
abandoned, a land of fear, thirst and empti-
ness. In fact, as this essay has argued, thirst is 
what motivates khayāl to chase, care for and 
reveal any trace of hidden waters, moisture 
and vapor in a desert. Rethinking the desert 
through the notion of thirst permits access to 
a world of ‘latent potentialities’ and mediates 
their delivery to actuality. In such a reading, 
thirst is not a negative polydipsic condition 
approaching death but rather a necessary state 
of being and becoming in the desert. Thirst 
shifts the concern of the water seeker from 
quantity to quality, elevating the grandeur 
of their imagination. The idiosyncrasy and 
beauty of cities like Tabas, Kāshān and Yazd 
did not lie in their access to large amounts of 
water, but rather in the sophistication of their 
inhabitants in chasing these hidden waters by 
amplifying their khayāl. •
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The Cyprus Review was a monthly political 
newspaper established by the British colonial 
government in Cyprus in 1942. It continued 
publishing into the post-war period of welfare 
development in 1955, at which point it mainly 
served as propaganda for the colonialists.  
On April 1, 1949, it reported British Governor 
Turnbull’s visit to the Greek Cypriot village of 
Patriki. Its headline reads: “This New Scheme 
Will Aid the WOMEN WHO FETCH 
THE WATER” [capitals in the original]. 
Accompanied by a picture of Governor 
Turnbull turning on a tap, the caption quotes 
him saying, “What pleases me about your 
water supply is the way it helps you women-
folk.”1 He then defended the Ten-Year 
Development Plan, addressing the crowd:

Perhaps none of you has read the 
Development Plan. Perhaps you have 
and have thought it has little to do with 
you. In fact, it means everything to you. 
It is indeed for you.2 

Next to the image of Governor Turnbull, 
a schoolgirl is depicted giving flowers to 

Mrs Turnbull; both are mute. Another 
newspaper ironically reported the same 
event with the title “The Men Talk but the 
Women Fetch the Water.”3 Addressing these 
newspaper reports contextually reveals that 
women and lower-class people were not a 
primary concern for British colonialists in their 
visions of development through water infra-
structure. This lack of attention to women and 
the lower class is evident in the symbolism of 
the visual material produced at the time as well 
as in the structures and infrastructures of water.

the coloniality of development, 
cypriot peasant identity  

and water infrastructure

The British Governor’s performative act took 
place after the Second World War – a period 
marked by extensive development projects, the 
loss of many colonies and the impending like-
lihood of losing more, together with the rise 
of the welfare state in the colonial metropolis. 
These circumstances led to the rebranding 
of the Law of Colonial Development as the 
Law of Colonial Development and Welfare 
[emphasis added]. The Colonial Development 

Men Talk but the Women Fetch the Water

Stavroula Michael

Stavroula Michael examines the coloniality of water infrastructures  
in Cyprus during late British colonialism and the early years of independence, 
highlighting how these systems perpetuated systemic inequalities. She unearths 
hidden histories of water attending neglected narratives of women and their 
relationships to material constructions such as village fountains.
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and Welfare Act of 1945 was used to fund 
the Ten-Year Development Plan of 1946 in 
Cyprus, which prioritized a very particular 
type of economy – heavily water-dependent 
agriculture – despite numerous concerns 
regarding Cyprus’s water stress. This attests 
to both the concept of ‘development’ and the 
socio-economic realities of its implementa-
tion, which are historically rooted in Western 
thinking – and specifically colonial European 
thinking – as discussed by Gustavo Esteva.4 
Esteva has drawn special attention to this 
significant time in Britain’s colonial history, 
when development was officially linked to 
‘welfare,’ ostensibly for the benefit of its 
colonial subjects. 

Both development and welfare were 
meant as capital investment that would enable 
the generation of more profit and the re-es-
tablishment of colonialism as a benevolent, 
modernizing force. In Cyprus, the British 
oversaw the design and construction of water 
infrastructure including canals, tanks, reser-
voirs and borehole drilling to support agri-
culture as well as to provide water for cities 
and villages using funds for ‘development.’ 
Through the rational recording of water, 
land and population data, operations were 
systematized using the means of bureaucracy 
and policy (maps, legislation etc.). These 
interventions were all based on certain 
preconceived British colonial and orientalist 
notions of Cypriot people as largely ‘unde-
veloped,’ on the one hand, and of themselves 
as truly benevolent on the other – given that 
the British wished to reinforce their own 
civilizing European identity by reinstating 
Greek Cypriot Hellenism.5

While these attributes of development 
were integral to the colonial project, in 
the case of Cyprus, development had a 
persistent coloniality – a socio-economic 
and cultural hegemony that was passed 
down to the newly established Republic 
of Cyprus in 1960. The new Five-Year 
Development Plan prioritized agriculture 

just as the previous plan had, arguing that 
it represented “the occupation and nurture 
of the people.”6 What is also important to 
note here is that both development plans 
were drafted for Cyprus by experts in the UK 
and, after independence, experts in the US. 
Specifically, most of the points of the Five-
Year Development Plan of 1961 were based 
on a report authored by Willard Thorp on 
behalf of the United Nations Development 
Programme.7 The 1961 report dictated “the 
effective marshalling of resources and their 
efficient use” as crucial for development, with 
water being “the key natural resource.” This 
perpetuated an intensely modernist approach 
to water infrastructure and further promoted 
the reliance on agriculture for development, 
echoing the ‘experts’ of the 1946 Ten-Year 
Development Plan. The persistent prioritiza-
tion of agriculture can also be directly linked 
to the construction and maintenance of an 
orientalist portrayal of Cypriots as shepherds, 
farmers and generally backwards, uncivilized 
people. The very first High Commissioner of 
the United Kingdom to Cyprus, Sir Garnet 
Wolseley (1833–1913), described the capital 
in 1878 as a “commodious place, clean but 
in the midst of filthy houses.”8 Such atti-
tudes were reinforced by the photographic 
expedition of John Thomson (1837–1921) in 
1878, described by Greek Cypriot photog-
rapher and academic Nicos Philippou as a 
“key moment in the history of representing 
Cyprus.”9 Philippou argues that Thomson’s 
photographs are not mere records of a partic-
ular historical moment in Cyprus, but rather 
that these depictions were instrumental to 
the colonial project in the way they became 
part of a specific vision of Cyprus.10 Amidst 
the many photographs, Thomson’s subjects 
are anonymous, grouped under what he 
perceived as generalized cultural characteris-
tics of a decaying place – characteristics that 
were later reproduced by colonial officials. 
Philippou critiques the unquestioning repro-
duction of Thomson’s work, suggesting that 
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it contributes to a romanticized view of the 
past in Cyprus while overlooking its colonial 
implications.11

More importantly, however, his criticism 
also applies to the reproduction and eval-
uation of Thomson’s work by international 
institutions such as the UK National Archives. 
In an online article titled “John Thomson: 
Victorian Pioneer of Photojournalism,” 
published April 17, 2020, his work is 
discussed without mentioning his likely  
association with British imperialism, let  
alone evaluating its effect on his work.12

conflicting depictions  
of the ‘cyprian woman’

In trying to make sense of Cyprus, Thomson 
produced conflicting narratives, inadvertently 
revealing how Cyprus resisted uncomplicated 
categorization. A particularly interesting 
example is his decision to photograph women 
across six different plates – four of which are 
associated with water: “A Cyprian Maid,”  
“A Water-carrier,” “Women at the Well” 
and “Coming from the Well.”13 The Cypriot 
women are described in terms of their beauty, 
which is associated with ancient Greek statues 
and an imagined Hellenic lineage. 

However, this association relies on super-
ficial, narrowly defined features generally 
described as ‘physiognomy’ and ‘type’ in the 
nineteenth-century pseudoscience that later 
became the basis for ‘scientific’ racism.14  
In the case of colonial Cyprus, external 
features are used in European contexts to 
signify a collective character rather than an 
individual character.15 Even the women’s 
‘terracotta jars’ are linked to an imagined 
Hellenic ancestry, since in Thomson’s view 
they resembled those found in ancient 
Hellenistic tombs.16 Although Thomson visu-
ally provides a vivid record of the close asso-
ciation between women and water, his images 
do not necessarily capture the everyday lives 
of Cypriot women – their socio-political 
role in their respective communities and 

individual identities. Instead, women are 
depicted as mute, looking away from the 
camera as if caught mid-motion, passively 
posed against white backgrounds. As such, 
and as Philippou also notes, the women are 
feminized as compared to their male Cypriot 
counterparts.17 

Later, during the crucial period of late 
colonialism and welfare development,  
Sir Patrick Balfour (1904–1976) wrote:

The predominant motives of local 
crime are water and women, in that 
order. Water means life or death, and 
a Cypriot will kill another more readily 
for interfering with his water supply, 
than for interfering with his wife.18

Balfour, Kemal Atatürk’s biographer and  
a white, British homosexual man, provides 
a rather typical orientalist view of Cyprus 
in the 1950s. His written account is one 
of many about ‘the orient’ (others include 
Turkey, Egypt and Greece). Despite the 
orientalism characteristic of other accounts 
of Cyprus at the time, the above excerpt 
reveals not only the broader contestations 
over this vital resource among agrarian 
Cypriots, but also how water was entwined 
with gender identities, presenting both 
water and women as ‘things’ – objects of 
contention deprived of agency.

Later in his book, Balfour tries to remedy 
his description of Cyprus as a vastly degraded 
landscape and its people – especially its 
women – as ugly. However, he still empha-
sizes that, despite their redeeming qualities, 
they remain uncultured peasants:

The men are worse than beasts, the 
women more ugly than fancy can 
conceive human females to be.…  
As time went on, I found that the 
Cypriots are better-looking than the 
Turks, more honest than the Arabs, 
and more stable than the Greeks. 
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They are quite distinct from their 
neighbours. They are in fact, in spite 
of everything, Cypriots. Their history 
might have produced a race of slaves 
and bastards. It has not done so. It has 
produced a people, without an indi-
vidual culture, but with a strong indi-
vidual character, stubborn, conceited 
and sincere. The Cypriots, whether 
traders, moneylenders, lawyers, 
doctors or journalists, are peasants, or 
sons or grandsons of peasants.19

This ambivalent disposition towards the 
‘peasant Cypriot’ and his ugly female counter-
part, who are at once conceited and sincere, 
indicates a switch in mode of governmen-
tality. This shift, aimed at repressing Greek 
nationalism and the concurrent expansion 
of water infrastructure in the aftermath of 
the Second World War (and continuing up 
to the Greek Cypriot guerrilla campaign of 
1955–59), is reflected in the integration of 
development with welfare measures. Cyprus 
differs with respect to other colonized 
territories in that most of its people – i.e., 
the Greek Cypriot community – did not seek 
independence, but unification with Greece. 
While Greek Cypriot nationalism has long 
been associated with anti-colonialism, this is 
an oversimplification. In fact, the presence 
of Turkish Cypriots as the second largest 
community on the island created a complex 
political dynamic of exclusion. Arguably, 
Turkish Cypriot nationalism – which even-
tually climaxed in the Turkish invasion 
and occupation of the northern part of the 
island in 1974 – was inextricably linked to 
its Greek Cypriot counterpart. The cultural 
hegemony of both nationalisms, especially 
during the post-colonial period, still partakes 
of the vision of Cypriot women as black-
clad, weeping wives and mothers of missing 
persons; this is another kind of cultural 
violence that extends beyond the intercom-
munal conflict.

a feminist reading  
of cypriot water

The search for decolonial histories beyond 
the conventional archive is most evident in 
efforts to write histories of architecture and 
cities from a feminist, intersectional and even 
post-humanist perspective.20 Efforts to explore 
these hidden histories, particularly through a 
feminist lens, are evident in Cypriot historiog-
raphy. Sevina Floridou’s Stones that Whisper 
delves into historical responses to death, 
emphasizing anthropological perspectives 
and folklore in Limassol.21 She highlights the 
significance of graveyards and tomb inscrip-
tions in understanding the socio-cultural 
significance of women’s rituals, especially 
during the Ottoman and early British colonial 
periods. Among other things, this includes 
the exploration of specific buildings like the 
hammam, as well as unconventional sources 
such as the biographical account of the female 
hodja of Pir Ali Dede Tekke, Seyhinin Safye 
Hanum (active from 1937 until 1974). 

In a similar vein, Anna Marangou collects 
popular stories and cross-references them 
with archival information and travellers’ logs 
across the Frankish, Venetian and Ottoman 
periods to offer a different history of Cyprus 
and specifically of Nicosia. These are not 
stories of violence and conflict, but are rather 
framed around the relationships between 
humans and nature established with the river 
that so long ago used to pass through the 
heart of the city.22 

Artist Kyriaki Costa’s cumulative work 
offers a creative response to histories of water 
while also recording them. In a catalogue 
of small-scale, water-related infrastructure 
in Nicosia entitled Her Water, Costa exten-
sively records public and private fountains 
and watering troughs, including modernist 
concrete water tanks from the colonial  
1940s and post-independence 1960s.23  
By capturing these infrastructures, both  
Costa and Marangou recognize their signifi-
cance in shaping daily life and contributing 
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19	 Balfour,  
The Orphaned Realm  
(see note 18), 23–24.

20	In the recent work  
of architects and urbanists 
Despoina Stratigakos and 
Ioanna Theocharopoulou, 
diverse narratives of city, 
architecture and national 
histories emerge through 
innovative synthesis  
of new materials not 
necessarily found in  
formal archives.  
Despoina Stratigakos, 
Where Are the Women 

Architects? (New Jersey: 
Princeton University 
Press, 2016); Ioanna 
Theocharopoulou, 
Builders, Housewives 

and the Construction of 

Modern Athens (Onassis 
Foundation: Polis, [2022] 
2017). From other fields  
of the humanities, 
Macarena Gómez-Barris 
and Farhana Sultana both 
highlight the impact of 
colonialism and extractive 
industries on water and 
Indigenous communities, 
emphasizing the need  
for a decolonial approach 
to water management, 
especially in the Global 
South: Macarena Gómez-
Barris, The Extractive 

Zone: Social Ecologies and 

Decolonial Perspectives 

(Durham, NC: Duke 
University Press, 2017).

21	 Sevina Floridou, Stones 

That Whisper: Dervishes and 

Women’s Rituals in Limassol 

(Nicosia: Costas and Rita 
Severis Foundation, 2021).

22	Anna Marangou, 
Perpatontas stis ochthes  

tou potamou Pedieou  

[Walking along the banks 
of the Pedieos river] 
(Athens: Rodakio, 2018).

23	Kyriaki Costa, Her Water 

(Nicosia: Point Centre for 
Contemporary Art, 2016).

24	Urban catalysts are 
hereby understood as 
defined by Aldo Rossi, 
The Architecture of the City 
(Cambridge, MA; London: 
MIT Press, 1982 [1966]).

c	 “A water-carrier”  
as photographed by  
John Thomson, c. 1878, 
courtesy of the University 
of St Andrews Libraries  
and Museums.

d	 Photograph of a 
fountain inscribed “ER 
1956,” designating the year 
of construction and Queen 
Elizabeth as the benefactor 
of this Turkish Cypriot 
village in the Mesaoria 
plains. Source: PIO photo-
graphic archive, under the 
folder “Water Supply and 
Irrigation 1950s,” refer-
ence no. 28A-0055-0002, 
captioned “Mora village 
water supply.”
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to the city’s co-produced cultural heritage. 
These fountains, adorned with the inscrip-
tions of their financiers and municipal 
benefactors, positioned at the centre of small 
squares or the entrance to main roads within 
the medieval city walls of Nicosia, serve as 
catalysts of urbanity.24 

Accompanying Costa’s work is her corre-
spondence with the mayoral office of Nicosia, 
in which she calls for the maintenance of the 
fountains to ensure their accessibility to the 
public, and for the re-introduction of troughs 
for animals. More than just a catalogue, her 
project is a form of artistic activism aimed at 
developing a commons and infrastructures 
of care. Despite their obvious significance, 
fountains – especially in southern Nicosia 
– have all but vanished. This is largely due 
to the inter-ethnic conflict between Greek 
and Turkish Cypriots after independence, 
compounded by a longstanding, overzealous 
effort to de-Ottomanize the urban land-
scape of the capital. First introduced by the 
British colonizers who, under the guise of 
development, tried to replace this ‘oriental’ 
element with a highly compromised vision 
of modernity and urbanity, these concrete 
fountains and reservoirs are typically devoid 
of any ornament or cultural affiliation except 
the understated yet definitive colonialist 
imperial cypher “GR” (Georgius Rex) or “ER” 
(Elizabeth Regina) (fig. D). 

Even if it seems that aesthetics were not 
a priority for colonial officials who made 
decisions concerning these techno-political 
artefacts, the cast-concrete constructions 
nevertheless embodied a modernist aesthetic 
as well as an ideology linked to a host of 
issues: the benevolence of the welfare state in 
Britain; the loss of other British colonies; the 
island’s simmering, reactionary nationalism; 
and the upsurge of workers’ unions that even-
tually necessitated a series of technocratic 
schemes for water management. At the same 
time, the many photographic records of these 
utilitarian urban artefacts typify the established, 

problematic way in which architectural 
modernism records and presents its prod-
ucts. In this case, women (and children, both 
non-masculine presences) were used as props 
to convince viewers of the infrastructure’s 
usefulness, benevolence and modernity.25 

Material culture and iconography are 
highly indicative of both popular and 
official state colonial imagination. In the 
case of water, the varied records of work 
and progress around water management and 
infrastructure clearly reveal a high modernist 
aesthetic and ideology that has preserved 
colonial schemes depicting peasants being 
modernized by engineers. As such, these 
belong to an imagined, modernized state and 
later Hellenic nationalism, which was largely 
based on stereotypical depictions – including 
those of women performing ‘womanly’ 
domestic duties or as part of a romanticized, 
picturesque countryside in the process of 
being modernized. 

These same notions are nevertheless 
contradicted by the paradox of Cyprus’s 
“idiosyncratic modernity.”26 On the one 
hand, there is the official version, comprising 
meticulous reports authored by engineers 
and directors, maps and censuses conducted 
by other government agents, clerks, geolo-
gists, hydrologists and the like. On the other 
hand, there is an abundance of other institu-
tional archives that, despite their descriptive 
titles, contain a great deal of information 
that is not readily available in the official 
written reports. For example, official reports 
divide workers into ‘skilled’ and ‘unskilled’ 
labourers to calculate their compensation, 
yet none of these reports contain detailed 
information regarding the workers’ identities, 
the number of hours of labour needed or the 
knowledge and cumulative experience they 
had. Even compensation was not fixed, as 
we learn from a former Water Development 
Department (WDD) clerk.27 

Despite the existence of a fixed rate by 
which labourers were compensated according 
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to their skills, the apparatus devised for the 
construction and funding of water works 
had a formal and an informal component 
that was susceptible to abuse, ensuring that 
women would always fall under the unskilled 
category. This apparatus – and I use the 
word here in the Foucauldian sense to 
designate legislation and bodies that enforce 
power but also to allude to its connection 
to the word infrastructure itself – is a British 
colonial one, constructed by men and hence 
patriarchal. It was expected that women 
would not be included in official records 
or even in later Cypriot historiography, 
because most likely there were none to 
include, especially as engineers or members 
of government bodies. However, there they 
are in the photographs, labouring away, 
engaging in very different activities than 
performing domestic duties like cooking, 
cleaning or fetching potable water – they 
are not, as Thomson describes them, looking 
“like the living model of some Greek statue” 
– or, as in another caption, “gossiping at the 
fountain” (fig. A).28 

The rest of the WDD archive contrasts 
with photographs depicting male technocrats 
overseeing and measuring the flow of water, 
embodying a modernist ideology in which 
nature has been conquered and tamed for the 
sake of modernization.29 The existence of a 
seemingly progressive Cypriot society that 
encourages women to participate in labour 
while receiving unequal pay and little or no 
official recognition highlights the persistence 
of colonial power dynamics and the contra-
dictions within modernist technoscience. 

Nevertheless, archival images of this kind 
enable us to witness Cypriot women as part 
of these strenuous processes, even subverting 
their popular depiction in traditional dances 
like the kouza – named after the terracotta 
vessel used by women to carry water and 
portrayed as an all-female dance based on the 
mythology of women gossiping and courting 
men at fountains (fig. B).30

conclusion 
This essay has presented findings that can 
begin to shed light on gender inequali-
ties relating to water as well as the spatial 
dynamics and cultural significance of water 
infrastructure in Cyprus in the colonial and 
post-colonial periods. These insights can 
inform future methodologies for studying the 
recent history of Cyprus in a colonial context. 
For instance, such approaches could integrate 
intersectional, ecofeminist perspectives to 
document women’s histories, or explore the 
intricate political dynamics surrounding water 
and other infrastructures of care that extend 
beyond the confines of colonial governance. 
After examining issues regarding the nature of 
colonial and post-colonial development in the 
context of Cyprus, particularly in respect to 
water, a clear conclusion emerges: water infra-
structures were co-produced within a negoti-
ated modernity, a concept ripe for exploration 
within the extensive history of urban water 
management. This history includes water’s 
legal and physical infrastructure under 
colonialism, revealing an enduring colonial 
imprint that affected different segments of the 
population disparately. These aspects call for 
further investigation. •

25	Beatriz Colomina, for 
example, considers these 
popularized depictions in 
mass media the real ‘space’ 
within which modern-
ist architecture and its 
problematic perceptions of 
gender were constructed: 
Beatriz Colomina, Privacy 

and Publicity: Modern 

Architecture as Mass Media 

(Boston: MIT Press, 1996).

26	Elena Stylianou 
and Nicos Philippou, 
“Greek-Cypriot 
Locality: (Re) Defining 
our Understanding of 
European Modernity,” in 
A Companion to Modern Art, 
ed. Pam Meecham  
(New Jersey: John Wiley 
& Sons, 2018), 339–58.

27	 H. Karakannas,  
“The Evolution of Domestic 
Water Supplies and Public 
Health in Cyprus” (MPhil 
Thesis, Loughborough 
University, 1988).

28	Thomson, Through 

Cyprus with the Camera  
(see note 13).

29	Like the main char-
acter of Ayn Rand’s The 

Fountainhead, burdened 
with the task of bettering 
the lives of all people.

30	This is not to diminish 
the value of street and 
square fountains as a 
crucial part of everyday  
life and socialization in 
Cyprus throughout the 
19th and 20th centuries, 
up to the eventual installa-
tion of indoor plumbing, 
which slowly began in  
the late 1950s.
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Bordoclima experiments with the concept 
of borders in modern geopolitics and envi-
ronmental dynamics. Using new methods 
and cartographic expressions, it focuses on 
the idea of moving borders, recognizing the 
sovereignty of water and air in shaping these 
boundaries. By applying principles from 
fluid dynamics, Bordoclima transforms static 
borders into dynamic entities composed of 
fluid elements in continuous motion. These 
borders are categorized as two types: the 
liquid type, which include water bodies such 
as rivers, glaciers and oceans; and the gaseous 
type, encompassing air and the atmosphere.

In this framework, borders acquire a 
three-dimensional aspect characterized by 
dynamism, permeability and indivisibility. 
This approach recognizes the constant state 
of change and movement inherent in physical 
borders, akin to natural processes of water 
erosion and decomposition. The interaction 
between humans and fluid borders, especially 
rivers, evolves over time, reflecting the interplay 
of natural and artificial territorial demarcations. 

These new dynamic models of borders 
involve the use of a new ‘calligraphic’ 

language capable of generating new aesthetic 
and performative forms of landscape. 
Ecology is seen as a science of possibilities, 
not as a discipline that defines definitive 
spatial outcomes. The tools and methods of 
landscape ecology are used and tested to 
map and simulate the movement of borders 
through complex software and data analysis. 
These critical tools can trace global and local 
phenomena, considering the outcome of 
an ecological project as a probabilistic and 
non-deterministic scenario. 

The borders of the Balkans, as they mostly 
overlap with fluid bodies, become a territory of 
experimentation where interference and distur-
bance take the form of holograms representing 
conflict – both political and ecological.

In the “New Climatic Regime,”1 Bordoclima 
challenges the traditional architectural perspec-
tive of borders as static and rigid. It proposes a 
paradigm in which ecological and geopolitical 
boundaries are in continuous fluctuation. This 
shift necessitates new methodological and 
design approaches, accommodating the fluid 
and ever-changing nature of borders in a world 
facing ecological challenges and climate crisis. •

Lucia Rebolino and Federica Pessotto challenge the notion of fixed borders 
within contemporary geopolitics by conceptualizing them as dynamic entities. 
Their approach advocates the sovereignty of water in shaping borders  
and proposes a fluid understanding characterized by constant change  
and permeability.

Bordoclima: New Calligraphies of Fluid Borders

Lucia Rebolino,
Federica Pessotto



1 	 Bruno Latour,  
Down to Earth: Politics  

in the New Climatic Regime 
(Cambridge, UK:  
Polity Press, 2018).

Land that sleeps 
underwater  
The liquid layer of the 
globe, subject to flood-
ing and bathymetry, 
serves as the locus of the 
helix and a territorial 
palimpsest of human 
traces that decompose 
while breaking down 
into liquid.
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B 
The master plan 
of the Balkans  
A mapping of ecological 
and social fragilities and 
holograms of conflict, 
interacting with the 
fluid dimension of the 
border. The boundary 
rejects linear and static 
logic and includes 
elements outside the 
visible geopolitical 
realm, such as water 
and air boundaries. In 
so doing, it introduces 
the concept of a fluid 
border on the map; 
related geopolitical 
phenomena can be 
traced back to graphic 
semiology.

C
Cards from  
the atmosphere  
Air borders are virtual 
limits in space, yet they 
fall under state jurisdic-
tion and are regulated 
by international 
agreements and treaties 
similar to those used 
to govern territories. 
Alternative cartogra-
phies of the air can 
enable the modelling  
of its dynamics, creating 
future scenarios and 
producing alternative 
projects suspended  
in the biosphere.
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Bordoclima
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Federica Pessotto
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D	 Albania–Montenegro  
fluid border

E	 Croatia–Bosnia 
Herzegovina fluid border
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f 
Velika Kladusa  
– Glina River  
The river acts as a  
moving ecological corri-
dor used by migrants to 
travel along the border. 
This town, located in 
Bosnia, is marked by a 
severe migration crisis 
that has long affected  
the Balkan Route.

G 
Slavonski Brod  
– Sava River   
This fragmented spot in 
Croatia is characterized 
by a hybrid fluid regime, 
composed of both 
natural liquid overflows 
and gas emissions from 
the air pollution of 
the old oil refinery in 
the Bosnian town of 
Bosanski Brod.

H 
A new topography 
of the border  
This fragmented spot in 
Croatia exhibits a hybrid 
fluid regime, marked by 
overflows in both liquid 
and gas forms, caused by 
water flooding and the 
pervasive air pollution 
stemming from the old oil 
refinery in the Bosnian 
town of Bosanski Brod, 
which expands as a gradi-
ent over the border.



74 

Since Chile established its first modern 
desalination plant in 2003, there has been a 
surge in the construction of such infrastruc-
tures to address water scarcity, particularly 
in the northern and central regions of the 
country, which have been impacted by a 
megadrought.1 Today, there are twenty-eight 
desalination plants distributed along the 
Pacific Coast – three of them already obtained 
environmental approval.2 This essay examines 
the rise of desalination in Chile through the 
lens of “landscape solutionism,” analyzing what 
can go wrong despite extensive planning and 
permit approval processes.3 In particular, the 
essay investigates community expectations 
and the communication strategy employed 
in a specific desalination project, drawing on 
the environmental impact assessment reports 
submitted to the Servicio de Evaluación 
Ambiental de la República de Chile (SEA), 
Chile’s Environmental Evaluation Service. 
The case study examines a desalination 
plant construction process in Los Vilos, 
intended for industrial use by the Minera Los 
Pelambres, a copper mine in the Coquimbo 
Region. This analysis reveals that the pursuit 

of water within the context of extraction 
activities pushes ecologies to unprecedented 
extremes. However, it also highlights the 
potential for design disciplines to facilitate 
public participation and foster ‘environmental 
publics’ that engage with spatial and temporal 
dimensions of knowledge beyond the opera-
tional timeframe of desalination.4 

a race against drought
To catch up with the proliferation of desalina-
tion plants, the Chilean government adopted a 
national water resource strategy in 2012, desig-
nating desalination as the proposed solution to 
address water scarcity. The strategy states that 
“To expedite the processing of the permits 
and authorizations related to these kinds of 
projects, a review of the protocols that apply 
to their development will also be conducted.”5 
As a result, in April 2023 the SEA drafted a 
guide for the description of desalination plant 
projects.6 While the government rushes to 
keep up with the rise of desalination plant 
projects, industry coalesces around organi-
zations like the Latin American Association 
of Desalination and Water Reuse (ALADYR), 

Linda Schilling Cuellar tackles the complexities surrounding water management 
in Chile, questioning the polarizing allure of desalination. She reveals the 
multifaceted implications of landscape solutionism – technological interventions, 
privatization debates and ecological repercussions. In her exploration,  
water emerges as a critical lifeline amidst the ever-pressing climate crisis.

Desalination and a New Environmental Public

Linda Schilling 
Cuellar
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created in 2010, and the Associación Chilena 
de Desalinación y Reúso A.G. (ACADES), 
created in 2021; the latter promotes the 
“improvement of policies and regulations for 
the reuse and desalination industries through 
scientific evidence and national and interna-
tional experience.”7 Both government and 
industry mobilize a public message in which 
desalination is presented as a sustainable and 
feasible solution to water needs for people 
and industries alike. This message does not 
clearly convey that it is primarily the indus-
trial sector that benefits from this technology, 
with eighty percent of facilities allocating 
their water production for use in mining and 
industrial processes.8 

The general proposition of turning to 
the ocean for water by reversing the water 
cycle – a new development made possible 
by reverse osmosis technologies – goes 
uncontested for a long, narrow country like 
Chile. Government and industry in this 
geographical context perceive water scarcity 
as an issue too complex to frame and solve; 
therefore, both resort to short-term fixes 
by addressing the lack of water through 
desalination in a move characteristic of what 
landscape architect Rob Holmes identifies 
as “landscape solutionism” or “the recurring 
temptation to see landscape design through 
the prism of known solutions.”9 With Chile’s 
6 435 kilometres of coastline, it is easy to 
view the vastness of the Pacific Ocean as 
a reservoir for a resource that has quickly 
become scarce, leading to expectations for 
engineering to devise solutions to keep 
business as usual.

engineering crises
Reliance on engineering to address prob-
lems posited by the landscape comes from a 
long history of economic development that 
views nature as a resource, originating from 
the forceful economic exchanges between a 
colony and its empire. In the pursuit of profit, 
no feat is impossible.

As the world’s leading exporter of copper, 
Chile has witnessed the mining industry 
pioneering engineering solutions that 
deliberately alter landscapes. With the Andes 
mountains and their rich mineral clusters on 
one side and a geographical narrowness that 
allows for proximity to the Pacific Ocean 
on the other, Chile’s geography becomes a 
competitive advantage, allowing extraction 
activities to place resources on maritime 
routes expediently.10 Furthermore, many 
of these operations rely on other landscape 
features, such as valleys and plains, to deposit 
mining by-products, such as tailings, and sterile 
dumps consisting of blasted rocks. These 
sites, referred to by legislation as ‘environ-
mental legacies’ or ‘environmental liabilities,’ 
are shaping environs for centuries to come. 
They constitute anthropogenic landscapes 
with some degree of toxicity that causes an 
everlasting impact on the environment, and 
they are no accident: these terrain features are 
intentionally designed by global engineering 
firms with offices in Santiago de Chile. Lesser-
discussed problems associated with these 
sites include: water mismanagement issues 
(stemming from the involvement of numerous 
regulating agencies in water governance and 
the underlying problems of water allocation 
as dictated by the water code);11 the unin-
tended consequences these operations have 
on coastal marine ecosystems; the impacts 
on local sustenance economies where intake 
and discharge pipelines are located;12 and 
their link to the recurring climatic causes of 
the megadrought affecting the country since 
2010.13 In addition to these issues, present-day 
desalination practices differ from historical 
practices, which manipulated the water cycle. 
These practices, which date back to Inca 
irrigation systems and the acequias [irrigation 
ditches] employed by Spanish settler colo-
nies, involve reversing the conventional water 
cycle, which typically flows from the Andes 
to the Pacific Ocean. This unassuming process 
for securing a new source of water in places 
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dependent on mining and agriculture – the 
main economic activities of national interest 
– stresses a ‘landscape solutionist’ approach 
that lacks the foresight to reflect on the 
spatial implications of such solutions for 
local communities and ecologies.

the unintended  
consequences of solutions

Landscape solutionism as described by 
Holmes presents three interlinked dynamics 
that together constitute the basis for unin-
tended negative consequences as observed in 
desalination construction practices. Taking as 
a case study the construction of a desalination 
plant in Los Vilos intended for industrial use 
by Minera Los Pelambres, a copper mine in 
the Coquimbo Region, this section unpacks 
these three dynamics.14

Firstly, landscape solutionism overlooks 
the fact that certain aspects of the landscape 
are socially and ecologically important, but 
not necessarily problematic. In 2004, the 
Conchalí Lagoon, situated on land owned 
by the mine in Los Vilos, was designated as a 
Ramsar site, aimed at conserving and sustain-
ably using wetlands.15 The mine assumed 
stewardship of the wetlands, seeking to 
control foraging practices that were perceived 
as a primary threat, despite upstream activities 
further compromising this fragile ecosystem.16 
This conservation effort estranged locals 
from their environment, reflecting power 
imbalances entrenched in extraction activities 
and local communities. Visitors now access 
the wetland area via pedestrian trails or the 
Centro Andrónico Luksic Abaroa (CALA), 
which promotes responsible industrial 
mining practices.17 However, eighteen years 
later, a jack-up platform used for positioning 
desalination plant pipelines was stranded by 
strong tides near the lagoon, prompting the 
mine to navigate bureaucratic obstacles for its 
removal. To avoid impacting the Ramsar area, 
mine workers constructed a road through 
the dunes and beaches, near important 

archaeological sites and with minimal 
demarcation, thereby estranging locals even 
further.18 The mine identified foraging as a 
problem for lagoon management because it 
interfered not only with a fragile ecosystem, 
but also with their policy of maintaining 
‘pristine’ sites near their operational areas that 
spoke to the mines’ commitment to ecological 
responsibility. The pursuit of nature conser-
vation by a qualified few – through whom 
science speaks – to the exclusion of locals 
later became a problem, as pedestrianized 
access constituted a new obstacle to the use 
of compact tractors. 

A second approach characteristic of 
landscape solutionism involves identifying 
everything as a problem for which there is 
a known solution. Addressing water scarcity 
as a problem for which desalination is the 
solution defaults to searching for answers 
in already explored responses provided by 
markets whose interest is profit, not issue 
framing. Facing scarcity as an opportunity  
to build businesses and expand entrepreneur-
ship is not new. The Chilean government 
adopted a market approach when, under the 
dictatorship of Augusto Pinochet, the 1981 
water code privatized water rights in the 
name of unbiased technocratic efficiency, 
creating a market out of thin air in which 
these water rights could be bought and sold. 
The assumption was that private interest 
would implement technology-efficient systems 
to administer water resources in a competitive 
market setting. Academia and government 
have acknowledged this to be problematic 
and eventually untrue due to the impossibility 
of revoking water rights, which has resulted 
in negative trends such as speculation and 
inactive markets; the difficulty of enforcing 
water allocation quotas (since water infrastruc-
tures can be as discreet as hoses distributing 
water from wells hiding in plain sight); and 
the many regulatory bodies involved in water 
governance, which make accountability diffi-
cult to trace.19 Relying on established market 
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solutions for water scarcity – such as desalina-
tion – overshadows the underlying structural 
issues that impact livelihoods along the 
transect traversed by the mine. These struc-
tural challenges often necessitate changes 
in sustenance practices and, ultimately, in 
land-use patterns.

The third approach Holmes identifies in 
landscape solutionism is an unwillingness 
to engage with unsolvable problems or to 
classify these as solvable. The environmental 
impact assessment conducted in 2018 for the 
desalination plant project failed to acknowl-
edge potential accidents linked to the use 
of jack-up platforms, a type of buoyant 
infrastructure used in the construction of 
off-shore maritime works. The environmental 
impact assessment did not list an accident 
involving the platform as a possibility, nor 
did the company address such accidents in 
response to comments filed by citizens of the 
community of Los Vilos at citizen partici-
pation meetings.20 Despite environmental 
legislation allowing for locals who have 
situated knowledge of their environment to 
submit concerns and questions during the 
online and in-person citizen participation 
activities, these are often ignored. Another 
aspect of the desalination plants’ future func-
tioning that the mine regards as a non-issue 
relates to the by-product of such operations. 
Desalinating water through reverse osmosis 
produces brine – water with a high salt 
concentration. Brine, in this case, is dumped 
back into the ocean; this increases the salinity 
of water in the area near the discharge 
pipeline, affecting the surrounding marine 
ecology. Other concerns voiced by citizens 
relate to the larvae caught by the meshes in 
the intake pipeline, which affects the overall 
presence of certain key species in coastal 
marine ecosystems that fishermen rely on for 
sustenance. Along with these concerns, locals 
labour under the misconception that this 
water is destined for human consumption. 
These potential and future situations barely 
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platform for positioning  
the desalination plant’s intake 
and discharge pipelines 
belonging to Minera Los 
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Photo: Linda Schilling 
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register as concerns for the mine, making 
evident the unwillingness to engage with the 
known impacts and expectations of these 
infrastructures.21

moving beyond solutionist 
landscapes towards sites of 

unknowability

When accounting for ecosystem distur-
bances during the construction phases of 
the desalination plant, the environmental 
impact assessment report submitted to the SEA 
diligently lists all species present in a certain 
area as objects to be captured and relocated 
elsewhere, away from the mine’s activities, 
and subsequently monitored for success indi-
cator compliance. Instead of seeing different 
species as participants in relational processes 
modified by extraction, this framing disre-
gards and disrupts those relational processes 
by shifting species around. Additionally, the 
commutative property of mathematics does 
not translate well to environmental impact 
assessment measures of mitigation, reparations 
and compensation. When filing for the initial 
desalination plant permits associated with the 
Proyecto de Infraestructura Complementaria 
[Additional Infrastructure Project] in 2018, 
only minor disturbances during the construc-
tion phase were acknowledged. These were 
dismissed as “low non-significant” due to 
industrial facilities belonging to the mine 
that were already in place. Furthermore, the 
dynamic nature of the ocean was cited as 
a reason for its ability to quickly rebound. 
Notably, no failures related to the jack-up 
platform were even considered.22 

Desalination infrastructures, both during 
construction and operation, unleash chal-
lenges unknown to science and designers 
alike. Resisting the urge to operate under the 
framework of landscape solutionism raises 
the possibility of designing for what Noortje 
Marres calls “issue formation”– the process 
by which the public involves itself in poli-
tics.23 Doing so would allow environmental 

controversies – such as those emerging 
from desalination sites linked to tensions 
between socio-technical arrangements and 
the environment – to be explored as sites of 
unknowability. This provides the opportunity 
to meet issues not with a solutionist approach, 
but with a spirit of inquiry in order to identify 
emergent relationships produced by these 
new processes. In addressing environmental 
controversies as spaces for issue formation, 
a new sphere of stakeholders can be shaped 
from individuals with spatial and temporal 
relationships that exceed the timeline of the 
desalination plant’s operations and manifest 
themselves in citizen participation processes. 
Despite problems of representation and 
access to citizen participation meetings, these 
are windows into the environmental impact 
assessment evaluation process that allow for 
contestation at an institutional level. These, 
in turn, could be leveraged to understand the 
nuances of individuals who do not see them-
selves represented in mass environmental 
movements and have concerns about how 
these activities will impact their surroundings, 
and in some cases their livelihoods. This was 
the case for a number of associations of fish-
ermen, miners and farmers along the Choapa 
Valley in the Coquimbo Region when submit-
ting comments in the most recent citizen 
participation process. These environmental 
controversies have the potential to bring what 
Leslie Green refers to as an “environmental 
public” back into the spatial realm. In other 
words, by restoring what engineering has 
erased and nature conservation practices have 
removed: an environmentally-minded public 
that understands nature not as something ‘out 
there’ ruled by government and science – or 
in this case industry – but as something in 
which all participate.24 Therefore, when 
working in and around areas of socio-envi-
ronmental conflict where extractive activities 
take place, design disciplines have much 
to contribute in recognizing practices that 
register environmental change, many of which 
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are disregarded as marginal livelihoods (like 
fishing and shellfish collecting), as well as in 
designing with public involvement in mind.25

conclusion 
The spatial implications of an accident 
involving an auxiliary platform for the maritime 
works required of a desalination plant in Chile 
reveal an underlying landscape solutionist 
approach that prioritizes the interests of capital 
by addressing the water needs of economic 
activities rather than those of humans. Arguing 
for environmental controversies as sites of 
unknowability, by contrast, favours harnessing 
citizen participation processes triggered by 
environmental impact assessments as sites for 
fostering environmental publics. There is much 
to engage with regarding new relationships 
between communities and these burgeoning 
socio-technical arrangements, which demand 
a new form of political engagement to which 
designers should attend. Many other areas 
of extraction activities remain unseen, thus 
avoiding public scrutiny and keeping environ-
mental controversies out of the public eye. 
Engaging an environmental public in these sites 
of unknowability allows for the documentation 
of relationships through livelihoods affected 
by environmental change, which is crucial for 
understanding the changes triggered by tech-
nology-driven interventions – in this case, the 
desalination plant. •
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design disciplines help shape 
this new political category?
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When the gates of Warragamba Dam (1948–
1960) (fig. A) are opened, the building makes 
noise – an unyielding, terrifying, infrasonic 
roar. By one account, the effect of this noise, 
too deep for the human ear to perceive, is best 
experienced on the dam’s deck, directly above 
the coursing water, in a kind of inversion of 
the ‘Friedrichesque’ mountain vista. There, it 
is felt within one’s marrow, as vibration, as the 
whole dam can be felt to move. 

Though it occurs rarely, and though 
no one bar a handful of dam staff will ever 
experience it, thinking about this sound 
nonetheless allows us some notion of an 
otherwise insensible object – the Dyarubbin/
Hawkesbury-Nepean watershed, the single 
most important hydrological structure on the 
east coast of Australia.1 In its wordlessness 
there is captured the hydro-spatial, circum-
sonic2 issues of contemporary Australia: 
the weight of its cities on the earth;3 the 
irreconcilability of colonial structures and 
Indigenous ontologies; the megastructural 
architectures built to detain, redirect, 
modulate and defend against water, to 
geographically and temporally redistribute 

risk across a territory; and the ‘unimaginable 
causality’ of water and our entanglement 
within it.4 Decoding these signals begins with 
an appraisal of the dam itself, including its 
hydrolithic context, its architectural forerun-
ners and the conditions under which it was 
imagined and built.

ooze and stone 
Any analysis of the dam must begin with what 
are sometimes thought to be the edges of 
Sydney: the intersection of the Cumberland 
Plain – the shallow basin that contains most 
of the city and its old agricultural lands – with 
the rugged terrain that surrounds it, including 
the ranges of the Blue Mountains towards 
the west and the Illawarra Escarpment and 
Nepean ranges towards the south and east. 
Each of these ranges, which are uplifted 
plateaus rather than true mountains, are 
formed from the same sandstone bed that runs 
beneath the city. 

Since the colony’s beginning, this material 
has been cut into and craned away to make 
way for docks and streets; it has been quarried 
and shaped into blocks and finished with bush 

Oskar Frederick Johanson delves into the sonic environment of  
Warragamba Dam, a metaphor for broader water management issues  
in Australia. Through the lens of the Dyarubbin/Hawkesbury-Nepean 
watershed, embodied by the dam, he reveals the melodious yet dissonant 
complexities of controlling water amidst colonial legacies, urbanization 
pressures and environmental risks.
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The gates and dam wall  
of Warragamba Dam, 2023. 
Photo: Oskar Johanson.
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hammers to face the walls of the colony’s 
various spiritual headquarters; it has been 
ground into and blasted away to make the 
city’s dendritic traffic tunnel system. More 
recently, it has been CNC-routed and hung 
on brackets to clad the city’s most expen-
sive buildings in a new, vernacular turn and 
shaped into large logs and arranged to recall 
pre-industrial shorelines.5

The sand of this sandstone was laid down 
in the delta of a monolithic river many times 
larger than the Amazon during the Triassic 
Era, before the proto-Australian continent 
broke away from the ruins of Gondwana.6 
Capped by basalt and shales, a section of it 
was uplifted 200 million years ago before 
being worked into by water and wind to give 
the ranges their current form. In her own 
sonic metaphor, Delia Falconer has called this 
material the “base note” of Sydney; but, to 
the extent we affix to Sydney a lithic identity, 
the spread of its base note suggests a much 
broader and deeper entity than that which 
is captured by administrative or popularly 
imagined boundaries.7 

Water laid down this stone; water yet 
flows over and within it. Even weeks after  
big rains have departed, Sydney sandstone 
will weep water where it is topped by a 
swamp or heath; oozing between beards 
of algae and bracken, tea-stained by ango-
phoras, bubbling where detergent and rat 
shit and oil has leeched. Where it faces the 
sea, the stone has been gouged and fluted;  
it has crumbled and sagged and broken off  
in blocks. On the floor of the plain, the 
water gathers in countless wending streams. 
The largest of these is known by Dharug 
speakers as Dyarubbin, and by its colonial 
name, the Hawkesbury-Nepean. 

This river rises as the Nepean in the 
ranges to the south of the plain before 
heading north, converging with other 
streams such as the Bargo and Cataract until 
reaching the gorge at Gulguer, where it has 
worked a deep cut through the sandstone. 

From there, it runs in the interface zone 
between the Blue Mountains and the plain, 
where the uplifted sandstone bedrock bends 
back beneath the surface and the gravel beds 
begin. Where it meets the Grose River, the 
river changes one of its names, becoming the 
Hawkesbury (while remaining Dyarubbin), 
before coursing on beyond the northern 
reach of the plain, arcing eastward and 
discharging into the broad, calm ria of Broken 
Bay. With this form, the river completely 
encircles the metropolis of Sydney. 

The size of the river and its tributaries 
dwarfs that of the Burramatta/Parramatta, 
the much smaller river of eels, which meets 
Sydney Harbour where it narrows. So, 
although the harbour is foundational to 
the Sydney imaginary, it is the Dyarubbin/
Hawkesbury-Nepean watershed upon 
which the city’s destiny depends. It is this 
structure from which the city draws almost 
all of its freshwater; this structure whose 
many tributaries have been dammed and 
channelized since the start of colonization 
in the late eighteenth century; this structure 
whose floodplains have been developed into 
housing, and which, during big rains, floods 
to the devastation of millions of dollars. 

At the edge of the mountains, both the 
uplift of the sandstone and the course of the 
river might at first seem to deepen the sense 
of a boundary: of an end to the cultural and 
urban fabric of Sydney; of a limit to a thing 
properly called a city. Local government 
boundaries, with all their attendant policies 
and maps, cleave to the river’s form. But rivers 
and stone do not think of themselves as an 
edge; they do not care for the arcifinity in 
whose employ they often find themselves.8  
A river draws on waters from either side of its 
banks indiscriminately; stone warps according 
to deep time. These elements are the centres 
of their worlds, their coordinates in a slow but 
constant state of flux, as the plates are hauled 
onwards by subduction and the atmosphere 
swells and billabongs calve and wither.
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intrusions 
Beginning in the late nineteenth century, as 
earlier water sources became exhausted, the 
tributaries of the Dyarubbin/Hawkesbury-
Nepean watershed were sequentially dammed 
and weired by the colony. One after another, 
cyclopean works were built into the Cataract, 
the Avon, the Cordeaux, and the Nepean 
itself; the spaces behind each river atrophied 
by massing water, the rock beneath them 
creaking with unthinkable compaction. 

In justifying this scheme in an address in 
1885, Edward Orpen Moriarty, Engineer-in-
Chief of Harbours and Rivers, began by first 
deriding the country the dams were to disrupt:

The country above [the dams for the] 
most part is a barren plateau of the 
Sydney sandstone formation, sparsely 
clothed with a stunted vegetation 
of eucalyptus, Epacridaceae, and 
Proteaceae … it is utterly unfit for agri-
cultural purposes, and must ever remain 
so by reason of its irreclaimable barren-
ness. It is equally useless for pastoral 
purposes – [it] is, in fact, destitute of 
every quality which could render it fit for 
the occupation or habitation of man….

But, as Moriarty went on, the country’s desti-
tution did not make it useless. In fact, it stood 
to serve the colony in a new way, because:

[A]s a gathering ground for a water 
supply it is perfection; the numerous 
and extensive swamps, so favourably 
situated to catch every coast shower, 
perform the twofold purposes of 
reservoirs and filters in the deep rocky 
gorges; where the streams unite evap-
oration and absorption are reduced to 
a minimum, and, while there is nothing 
to contaminate, the whole conditions 
to which it is exposed are most favour-
able to the purification and thorough 
aeration of the water.9

Moriarty’s statement is paradigmatic of the 
construction and imposition of settler-colo-
nial space in territories such as Australia.10 
That the ranges above the Nepean and its 
tributaries were part of a deep and entangled 
story with its First Nations custodians was no 
cause for an alternative form of value, to be 
considered but ultimately set aside; their story 
is absent entirely from any calculation; their 
meaning infra-sensible. In their place was a 
confected wilderness, that cousin of ‘waste’; 
a kind of space that might remain nominally 
as it was but which, as Tracey Banivanua Mar 
says, must ultimately “earn its keep.”11 In the 
context of Australia, of course, the idea that 
this Country was wild in the sense of being 
unworked, or without use to human beings, 
was a fantasy.12 As Marcia Langton, Bruce 
Pascoe and Bill Gammage have all argued, 
few parts of the continent were not in some 
way both cared for and modified according 
to First Nations lore, “managed, cultivated, 
named, mapped, sung and known.”13  
Only very recently have these practices  
found wider appreciation, and, as recent 
plans for the watershed have proven, have  
yet to seriously disrupt hydro-engineering 
logic – despite language to the contrary.

Complementing the principal works of 
the Upper Nepean dams was a sprawling 
apparatus of pipes, pumping stations and 
weirs, which collected the water and chan-
nelled it to a central reservoir at the centre  
of the plain. From there, the water was 
redirected to the city, mixing with oats and 
flour, shit and sawdust, passing through the 
bodies of the city’s citizens and their animals 
and irrigating the gardens of the governor in 
a kind of new, metropolitan delta. 

But supporting this wider concrete archi-
tecture was a legal framework, too: a govern-
ment proclamation on July 13, 1923, in the 
Government Gazette, declaring that the dam’s 
combined watersheds, or catchments, were 
henceforth protected. It is striking that in this 
proclamation, after a general statement and a 
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erased the old sandstone 
cliffs, and in the 21st century, 
new development associated 
with a casino has attempted to 
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(Sydney: NewSouth, 2010), 3.

8	 See, for example, Ifor 
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e-flux Architecture, 2020, 
e-flux.com/architecture/ 
at-the-border/325751/ 
weaponizing-a-river/
(accessed August 6, 2024), 
on the concept of ‘arcifin-
ious’ borders: a term taken 
from law that describes 
elements of the earth system 
such as mountains or rivers 
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national and other administra-
tive boundaries calcify. 
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that Moriarty was speaking  
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on the land.
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salute to the king, the exact boundaries of the 
catchment area are given in full, listed in an 
almost mindless chain of pre-computational 
geodata. Country reduced to landscape, land-
scape reduced to chains and bearings. 

Not even a year before the Nepean dam 
was complete, a drought began that was to 
be the worst in colonial memory. The waters 
behind the Upper Nepean dams fell and the 
limits of the scheme were made plain. But 
plans for another dam, on the Warragamba 
River at the end of the Burragorang Valley, 
had been circulating the offices of the Water 
Board for decades; indeed dreams of it had 
visited the colony since its first days.14 The 
river itself was a relatively short and minor 
tributary of the Dyarubbin/Hawkesbury-
Nepean, but behind it stretched a vast 
theoretical space, a terrific void of the hydro-
logical imagination. The necessary size and 
associated risks of this dam had hitherto made 
it unthinkable, but the compounding crises of 
the Second World War, deep drought and  
a ‘panicking’ city agitated otherwise.15

foundation oblivion
A key condition of dams is that they make 
themselves felt far beyond the immediate 
context of their built form. Functions of a 
wider structure – the watershed – they are 
shaped by and in turn shape a causal horizon 
so large it is beyond human sensation. The 
dam built on the Warragamba River was no 
different. Where this dam departs is perhaps 
the extreme violence that accompanied its 
construction, which began soon after survey 
work was completed in 1946.16

First, in order to minimize potential 
flood debris in the form of dead tree trunks, 
the whole of the land upriver of the dam 
expected to be underwater was clear-felled 
(fig. C). This extraordinary act of ecocide is 
today unremembered; indeed, the evidence 
of this act was obscured by the very thing 
by which it was justified: the impounded 
waters of the dam. But photographs from the 

valley floor, taken to document gravestones 
yet to be removed, incidentally reveal the 
destruction: a necrodatum, appearing like an 
intimation of the coming water (fig. D). 

As the valley rang with saws and tractors, 
the walls of the river’s sandstone gorge were 
seeded with gelignite and vaporized. One 
worker tells of how, during this time, bird 
breeding in the area became impossible, as 
the vibrations from the detonations would 
fatally disrupt embryonic birds in their 
shells.17 It is unlikely that these birds’ wild 
cousins (and the egg-laying mammals) of 
Burragorang were spared. In this sense, these 
animals suffered a double slaughter: losing 
first their habitat, then their young.

While these preliminary works unfolded, 
other works to support the site were established 
beside it, including pumping stations, a refrig-
eration plant, ropeways to convey aggregate 
from a mine on the Nepean twenty-one kilome-
tres away, access bridges and the new town-
ship, named Warragamba, which comprised 
hundreds of pre-fabricated houses, a school, a 
picture theatre, a fire service, a medical centre, 
a dance hall and a ‘wet’ canteen (the pub). 
Then, like a great, cooperative worm, labourers 
began to cut a bypass tunnel through the sand-
stone of the valley, an auxiliary waterway that 
was to be the Warragamba River’s final,  
unmodulated course. Coffer dams were built 
at either end of the future building’s footprint, 
clearing the site for the dam’s foundations.  
As the labourers cut and blasted down, the 
sandstone moved; relieved of the weight of 
2.3 million tonnes of younger strata, it welled 
upwards to meet them.18 But once the bed 
was shaped and dry, the bells of the dogmen 
spoke and concrete began to pour.19 The 
process was continuous. Buckets of aggre-
gate arrived along the ropeway every thirty 
seconds for seven years.20 Hoppers hauled on 
the cableway swung into place to cast ‘blocks’ 
– modules so large they needed ice mixed 
into their slurry lest a runaway exothermic 
reaction cause them to explode (fig. B).  

(New York: Palgrave 
Macmillan, 2010). See also 
William Cronon, “The 
Trouble with Wilderness; 
or, Getting Back to the 
Wrong Nature,” originally in 

Uncommon Ground: Rethinking 

the Human Place in Nature, 
ed. idem (New York: W. W. 
Norton & Co., 1995), 69–90.

12	 Note for readers outside 
of Australia: within Australia, 
Country (always capital-
ized) is the Indigenous 
Australian conception of 
Earth’s interconnected 
lands, skies and waters and 
the living and non-living 
entities that inhabit them. It 
is a deeply specific concept 
inalienable to Aboriginal 
Australian ontologies; 
but through spoken and 
written Acknowledgements 
of Country, ceremonial 
Welcomes to Country, and 
urban planning policies such 
as Connecting with Country, 
non-Indigenous uses of the 
word, if not the limits of 
any appreciations of it, have 
become commonplace.

13	 Mar, “National Parks and 
the Unsettling of Emptied 
Lands” (see note 11), 85; 
see also the work of Bruce 
Pascoe, Bill Gammage and 
Marcia Langton.

Left
Warragamba Dam under 
construction, showing 
the concrete modules 
or ‘blocks,’ c. 1950–60. 
Image: Sydney Water/
WaterNSW archives.
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Eventually, three million tonnes of concrete 
were poured, pushing back the sandstone 
like a merciless thumb.21 From this work 
came constant noise; the clang of metal and 
stone, the gurgle of pneumatic vibrators; the 
crunch of boots on scree. 

As before, the concrete works of the 
dam were attended by legislative updates 
to secure its catchment. This came via a 
proclamation in the Government Gazette on 
September 4, 1942; and, as before, the shape 
of the catchment was given in a continuous, 
geodetic ramble that, should one have 
wanted, could have been spoken aloud:

Commencing at the junction 
of Megarrity’s Creek with the 
Warragamba River and extending 
thence north-westerly to the common 
boundary of the Wollondilly and Blue 
Mountains Shires; thence generally 
westerly and north-westerly by that 
boundary and a northerly continuation 
to a reserved road 150 links wide in 
portion 23, parish of Kedumba, county 
of Cook; thence by that road and road 
catalogued R. 1,502-1,603, road 75 
links wide, road catalogued 1,452- 
1,603, and a reserved road 50 links 
wide generally northerly to the Main 
Western Highway; thence westerly by 
that highway to a road in portion 29, 
parish of Megalong, county of Cook; 
thence by that road south-westerly 
to Megalong Creek in portion 148 of 
the said parish of Megalong; thence 
generally westerly by that creek to 
its junction with Cox’s River; thence 
southerly by that river …22

Despite coming decades after the Upper 
Nepean Scheme, no more meaningful regard 
was given to the Indigenous custodians of the 
valley, the Gundungurra, whose homes and 
sacred spaces were doomed to be flooded, 
although work in constructing the dam, and 

thus having a hand in the destruction of 
their own cultural practices, was offered.23 
Scarcely more regard was given to either  
the descendants of white settlers or the 
war-time immigrants who had made the river 
valley their home, such as the Meyer family 
– German Jewish refugees who had arrived 
in Australia in the 1940s, had moved into the 
valley and who, in the decade and a half it 
took to plan and construct of the dam, had 
made the valley their home.24 As the papers 
stated at the time, the Water Board was a 
“law unto itself”; when the time came for the 
valley to be evacuated, there was no consulta-
tion or public inquiry.25 

To this day, the former residents of the 
flooded township meet once a year, to restore 
for an evening the form of that community, 
united by an abiding sense of loss; a loss 
that, as in countless other spaces of the 
settler-colonial project, is itself turning upon 
the foundational and unimaginable loss of 
Burragorang’s Traditional Owners.

effects and excess
When the dam was complete, a body of 
water began to form behind it, and the 
wreckage that had been made of the valley 
was obscured. The water behind the dam 
was named ‘Lake Burragorang,’ but in many 
ways this is a misnomer; owing to its highly 
confected nature, little overturning occurs 
throughout the water column, and its benthic 
zone is reportedly lifeless.26 Unhaunted by 
even the bravest of eels, more tomb than 
lentic body, this space is soundless except for 
the hydro-phonic signal of the dam itself:  
its grumbles as it flexes with changes in 
temperature and pressure; the hiss of the 
water where it is drawn off through a screen. 

These conditions are not sensible from 
the visitor centre. Instead, it is the dam’s 
techno-sublimity and its majestic context that 
has made it a modest tourist attraction and 
a handy badge for its operators looking to 
justify their existence (fig. F). In the narrative 
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14	 Sketch plans for a dam 
were reportedly developed 
as early as 1845. “Dams 
of Greater Sydney and 
Surrounds: Warragamba,” 
WaterNSW (2015): 6.

15	 Donald Hector, 
“Sydney’s Water Sewerage 
and Drainage System,” 
Journal & Proceedings of the 

Royal Society of New South 

Wales 144 (2011): 3–25.

16	 Note that works such as 
the Warragamba Emergency 
Scheme had actually already 
begun on the Warragamba 
River at an earlier date – but 
this much smaller dam was 
designed to be superseded 
by the coming Warragamba 
Dam proper.

17	 Warragamba: A Story of 

Our Making, produced for 
WaterNSW by Free Range 
Media, 2016, 21:31 min. 
Available at the visitor centre 
and also online: youtube.
com/watch?v=UzkiKW_Yl1U 
(accessed August 6, 2024).

18	 WaterNSW, Warragamba 
Dam visitor centre permanent 
exhibition, February 2024.

19	 ‘Dogmen’ directed 
cranes from the ground  
to either hoist, stop or  
lower their loads.

20	WaterNSW,  
February 2024 (see note 18).

21	 Ibid.

22	 “Metropolitan Water, 
Sewerage and Drainage Act, 
1924–1941,” Government 

Gazette of the State of New 

South Wales (Sydney, NSW: 
1901–2001), September 4, 
1942, p. 2499, nla.gov.au/
nla.news-article225109707 
(accessed March 4, 2024).

c	 Burragorang Valley 
clear-felled, c. 1945–55.  
The area that has been 
cleared represents the 
predicted water level of the 
reservoir. Image: Sydney 
Water/WaterNSW archives.

D	 Graves marked to be 
re-interred, Burragorang 
Valley, c. 1945–55. The 
edge of the trees above 
represents the future 
water level. Image: Sydney 
Water/WaterNSW archives.

23	As told by Gundungurra 
Elder Kazan Brown, in an 
interview with Dr Siwan 
Lovett, “How Will Raising 
the Warragamba River  
Wall Erase Indigenous 
Heritage?” on the podcast 
Take Me to the River, 
Australian River Restoration 
Centre, 2021, arrc.au/
podcast-take-me-to-the-river/
episode-13-how-will-raisingthe 
-warragamba-dam-wallerase 
-indigenous-heritage/).

24	Oskar Johanson, 
interview with Max Meyer, 
February 2024.

25	“Warragamba Dam,” 
The Farmer and Settler 
(Sydney, NSW: 1906–1955), 
May 8, 1941: 1, nla.gov.au/
nla.news-article117171625 
(accessed March 1, 2024).

26	 Interview with 
WaterNSW staff.
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that greets visitors to the site, much is made 
of the fact that the dam, through the secu-
rity apparatus of the Special Areas (as the 
protected catchment areas are now known), 
actively protects its surrounding environment, 
to say nothing of the sacred Gundungurra 
sites of the valley that were not flooded by 
the original scheme (but which may yet be 
flooded should the dam wall be raised).27 
In other words, the immense and traumatic 
intrusion of the dam into the valley was the 
best thing that could have happened to it. 

But the rock remembers. And the water 
moving through and around the dam indexes 
its every effect for those who choose to hear it. 

Despite the scale and audacity of the 
dam, new works continued throughout the 
twentieth century, including those that form 
part of the Shoalhaven Scheme. This scheme 
intercepts and detains the waters of the 
Shoalhaven watershed, the southern extent 
of which is 275 kilometres south of Sydney; 
yet through pipes and pumps, its waters 
are mechanically connected to the Nepean 
and ultimately the faucets of Sydney. In this 
way, the combined works massively expand 
what could be called the city’s hydro-causal 
horizon, a trans-territorial form by which the 
effects of the city are made to be felt. Insofar 
as the water in these pipes and reservoirs is a 
contiguous medium, resonant with mechanical 
transmissions, we can think of this scheme as a 
kind of extracochlear urbanization of the bush. 

Warragamba Dam itself was not immune 
to modification: in the late 1980s, the dam 
wall was raised by five metres, creating  
a new white stratum along its top edge that 
can clearly be seen today. This raising was 

done ostensibly to ‘strengthen’ the wall, but 
also to try to address the great paradox of 
the dam: that while its first function was to 
supply water to the city – and thus it must 
always aim to be full – its second function 
has become that of flood water mitigation – a 
function it cannot achieve if full. This second 
function has legitimated development in the 
floodplains below it, which in an additional, 
deeper paradox has only increased the city’s 
dependency on ever more desperate flood 
mitigation (FIG. E).28 These nested paradoxes 
remain unresolved and are why, whenever 
big storms descend on Sydney, media atten-
tion focuses on the dam and the inevitable 
turning of its gates, when gigalitres of water 
are let out into the river below, and the dam 
begins to scream. 

Few of us will have a chance to stand 
above the dam gates during one of these 
release events, when the water above the gate 
floor is being measured in metres. But we can 
each imagine the building in that moment, 
humming like a three-million-tonne timpani. 
To do so is to consider the transmissions of 
another world, a riverworld, at once circum-
volant (circum and laminal); held apart, but 
hopelessly all-surrounding and all-entangling. 
It is to experience what Clemens Finkelstein 
would call a “resonance” with this riverworld 
– a moment of vibrational sympathy by which 
a much larger but usually imperceptible 
structure can be sensed29 – and, by exten-
sion, every story of the rock through which 
that world has passed: the spent hammers and 
the dogmen’s bells; the fallen trees and the 
ruined eggs; the Meyers’s piano, still in the 
old house, silent in the silent water. •

e	 The southern wall of the 
dam spillway. After a major 
storm event, part of the sand-
stone wall collapsed and was 
refaced and reinforced by 
these terraces of concrete. 
Photo: Oskar Johanson.

f	 A memorial cube of 
large-aggregate concrete, 
representative of the material 
out of which Warragamba 
Dam is constructed.  
Photo: Oskar Johanson.

27	 Less still is made of the 
fact that should Traditional 
Owners want to walk 
their own land they must 
be chaperoned by a 
WaterNSW officer.

28	As of April 2024, the 
State Government of NSW 
has indicated its willing-
ness to invest in desalina-
tion capacity in order to 
draw down the permanent 
storage level of the dam. 
This comes off the back  
of an election commitment 
to not increase the dam 
wall height, as was the 
preference of the former 
administration and the 
real-estate industry.

29	Clemens Finkelstein, 
“Vibrascapes, Contact 
Zones and Planetary 
Media,” KoozArch,  
July 10, 2022, koozarch.
com/essays/vibrascapes 
(accessed August 6, 2024).
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